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DRIVER  SELECTION  TESTS  FOR  NON-ENGLISH  SPEAKING  NATIONALS 

BRIEF 

It  Las  been  the  practice  of  the  Armi’'’  to  employ  motor  vehicle  drivers  sc- 
lected  from  nationtiTs  in  overseas  theaters  cf  operation.  It  is  desirable  that 
these  drivers  be  so  selected  as  exfreient  cperatxon  of  vehrclcs. 

The  purpose  of  this  study  was  to  construct  a battery  of  selection  tests  appropriate 
for  non-English  speaking  nationals. 

Eight  non-language  tests  with  pantomime  instructions  were  developed. 

Two  tests  of  the  Army  driver  selection  battery  used  for  United  States  nationals 
were  appropriately  revised:  Attentiori-to-Detail  Test  and  the  Two-Kand 

Coordination  Test.  One  test,  the  Driver  Judgment  Test,  was  constructed  to 
pai’allel  the  Army's  Eitiergency  Judgment  and  Driver  Know-How  tests.  This  test  is 
a completely  non -language  problem-solving  test,  • Five  other  non-language  tests 
were  constructed  to  cover  mechanical  principles,  tool  usage,  driving  concepts, 
and  ability  to  perceive  changes  in  detail  of  abstract  patterns  or  of  automotive 
equipment. 

This  battery  of  new  tests  was  administered,  along  with  the  tests  of  the 
current  Army  driver  selection  battery,  to  United  States  Army  Troops.  The 
relationship  between  the  two  batteries  was  used  as  a tentative  index  of  the  use- 
fulness of  the  newly  developed  battery.  This  relationship  was  found  to  be  high 
enough  (coefficients  of  .62  to  ,69)  to  demonstrate  the  feasibility  of  constructing 
driver  selection  tests  which  do  not  require  the  examinee  to  work  with  written  or 
spoken  language,  and  to  Justify  the  ultimate  usefulness  of  the  newly  constructed 
battery.  Further  validation  studies,  however,  would  be  desirable  if  appropriate 
samples  can  be  obtained.  The  operational  practicability  of  the  non-language  tests 
was  indicated  by  the  fact  that  the  tests  were  successfully  adm5jiistered  to  two 
groups  of  twenty  men  by  two  enlisted  men  who  had  received  but  a minimijm  of  training. 
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I.  INTRODUCTION  AND  STATEMENT  OF  THE  PROBLEM 


In  order  to  utilise  the  hunan  resources  available  in  overseas  theaters 
of  operation  most  effectively,  it  has  been  the  practice  of  the  Armed  Forces 
to  employ  indigenous  personnel  for  various  jobs  connected  with  the  conduct  of 
military  operations.  The  oper-ation  of  motor  vehicles  is  one  such  task  for  idiich 
native  personnel  are  utilized.  It  is  desirable  to  select  native  drivers  in  such 
a manner  as  to  ensure  the  efficient  operation  of  vehicles  with  a minimum  nimber 
of  accidents  and  maintenance  costa. 

The  benefits  of  improved  selection  of  indigenous  drivers  foreign  countries 
should  be  manifold.  First,  the  use  cf  qualified  indigenous  personnel  as  mot:ir* 
vehicle  operators  should  release  United  States  military  personnel  for  other 
military  duties.  Economy  in  transportation  and  maintenance  of  drivers  and  de- 
pendents should  greatly  reduce  the  cost  of  operations  in  overseas  commands. 

Second,  there  is  reason  to  believe  that  more  careful  selection  cf  native  drivers 
will  result  in  increased  efficiency  of  operation  and  in  reductions  in  accidents 
and  maintenance  costs.  Further,  vemployment  of  such  driverc  should  contribute 
to  improved  relations  between  United  States  military  organizations  and  local 
populations. 

The  Department  of  the  Army  is,  at  the  present  time,  about  to  introduce  a 
battery  of  personnel  selection  tests  to  select  military  riiotor  vehicle  drivers 
from  among  United  States  troops.  Because  of  language  and  culture  factors  the 
Army  battery,  in  its  present  form,  cannot  be  administered,  to  native  personnel  in 
foreign  countries.  The  specific  purpose  of  this  research  was  to  adapt  and/or 
develop  a battery  of  tests  which  woi:ld  be  appropriate  for  the  selection  of  in- 
digenous motor  vehicle  operators  in  foreign  countries. 


II.  THE  APPfiOACK 


The  project  was,  in  accordance  with  contract  provisions,  divided  into  four 
definite  research  phases.  The  ip-itial  phase  had  two  objectives.  First,  research^ 
was  carried  out  to  detenuine  mat  factors  best  predicu  various  criterion  data. 

This  was  done  by  review  and  analysis  of  available  reports  of  previous  attempts 
to  predict  various  criteria  of  motor  vehicle  operator  performance.  The  restxlts 
of  the  review  and  analysis  are  given  in  a subsequent  section  of  this  report. 
Second,  a logical  analysis  of  the  presently  used  Army  driver  selection  battery 
was  made  in  order  to  infer  the  extent  to  which  language  and  culture  factors 
irifluence  performance. 

The  second  phase  involved  adaptation  of  presently  used  Ariry  tests  and  the 
construction  of  new  teats.  Those  tests  judged  to  be  relatively  free  from  language 
and  culture  factors  were  revised  in  such  a manner  that  they  could  be  administered 
without  the  use  of  language.  New  tests  were  constructed  to  replace  tests  of  the 
present  battery  which  were  judged  to  be  highly  subject  to  language  and  culture 
effects.  A study  of  the  Army  driver's  job  was  conducted  to  provide  a rational 
basis  for  construction  of  new  tests.  The  principal  purpose  of  this  study  was  to 
supplement  information  already  available  on  the  nature  of  the  behaviors  required 
by  the  Army  driver's  job. 

Tests  constructed  were  designed  so  that  they  could  be  administered  by 
means  of  pantomime  instructions.  This  eliminates  the  need  for  translation  of 
test  directions  into  the  language  of  the  examinees^  During  the  test  development 
process,  pantomime  test  directions  and  test  items  were  experimentally  administered 
to  immigrants  enrolled  in  Americanisation  classes.  In  this  way  test  constructors 
were  able  to  judge  the  extent  to  which  test  material-S  were  intelligible  to  persons 
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approximating  foreign  indigenous  pervsonnel.  These  preitminary  tryouts  permitted 
tentative  estimates  of  difficulty  levels  and  time  requirements  of  experimental 
tests. 

The  third  phase  involved  a study  of  the  ”squivalence"  of  the  old  and  new 
batteries.  For  this  purpose,  both  batteries  vrere  administered,  in  a counter- 
balanced sequence,  to  a sample  of  approximately  hOO  United  States  troops.^  Tests 
were  administered  to  subject  groups  of  appi jximately  twenty  men,  by  two  psycholo- 
gists, assisted  ly  six  enlisted  men  vdio  served  as  proctors.  During  the  final 
stages  of  the  testing  operation,  tests  were  administered  to  two  groups  of  examinees 
by  two  selected  enlisted  men.  This  was  done  as  a final  test  of  the  usefulness 
of  the  pantc*iime  test  directions. 

The  fourth  phase  was  esentially  a statistical  phase.  Inter correlations 
of  the  tests  of  the  Army  and  e3q>erimental  batteries  ware  computed  in  order  to 
provide  a basis  for  estimating  the  equivalence  of  the  two  batteries.  In  addition 
to  the  comparison  of  the  two  batteries  permitted  by  a matrix  of  test  intercorrelations, 
the  multiple  correlation  between  cai^osite  Arny  battery  score  and  the  “best" 
weighted  combination  of  eriperimental  tests  was  conputed.  For  this  purpose  the 
subject  group  was  divided  into  two  random  halves,  and  the  standard  partial  regression 
weights  from  one  half  of  the  sample  combined  with  appropriate  battery-test  corre- 
lations from  the  other  half,  to  obtain  two  cross -validated  estimates  of  the  multiple 
correlation.'  Another  comparison  of  the  Army  and  experimental  batteries  was  effected 
by  computing  the  correlation  between  composite  scores  on  the  two  batteries.  The 
individual  tests  of  each  battery  were  given  unit  weights  in  the  battery  composite, 

^ Tests  were  administered  to  troops  of  the  Reception  Center,  3U31  ASU,  Fort 
Jackson,  South  Carolina, 


Three  sub-batteries  of  experimental  tests  were  proposed  for  use  with 
different  cultural  groups*  The  correlations  between  these  sub-batteries  and  the 
two  sub-batteries  of  Athqt  tests  administered  at  reception  centers  and  at  Fort 
Eustis  were  computed. 
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III.  REVIEW  OF  THE  LITERATURE 


In  order  that  the  present  project  might  benefit  maximally  from  previous 
research  iu  the  field  of  motor  vehicle  operator  selection,  a revie-r  of  Ftudies 
in  thio  area  warj  coisducted,  A detailed  discussi.on  of  studies  reviewed  is  presented 
in  Appendix  E.  Wliat  fellows  is  a SToounary  of  conclusions  drawn  fres!  this  review. 

The  results  so  far  obtained  in  driver  selection  studies  do  not  warrant 
acceptance  cr  rejection  of  any  particular  criterion  measure  or  prediction  device. 
There  is  reason  to  believe  that  the  ultimate  criterion  of  driver  effectiveness 
is  extremely  complex.  Such  diverse  factors  as  accident  rates,  driving  skill, 
personality  traits,  and  attitudes  are  undoubtedly  parts  of  th_s  ultimate  criterion. 
However,  more  information  as  to  the  proportion  of  the  ultimate  criterion  variance 
attributable  to  each  of  these  components  of  driver  performance  is  needed  before 
improved  criterion  measures  can  be  developed,  and  the  relative  validities  of 
specific  predictors  can  be  more  precisely  determined. 

Estimating  the  ultimate  usefulness  of  the  predictors  reviewed  would  require 
knowledge  of  the  reliabilities  of  these  instruments  and  of  the  various  criteria 
employed.  Unfortunate3.y,  reliability  data  for  the  tests  and  criterion  measures 
investigated  are  not  reported  in  the  majority  of  the  studies  reviewed. 

One  conclusion  of  practical  importance  may,  however,  be  formulated  on  the 
basis  of  present  Infcrmation,  Results  obtained  with  paper  and  pencil  tests  and 
personal  history  items  have  compared  favorably  with  those  obtained  from  apparatus 
tests.  In  view  of  the  greater  cost  of  constructing  mechanical  apparatus  tests 
then,  it  seems  reasonable  to  focus  future  research  on  the  paper-pencil  type 
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instrument 


Also,  some  specific  areas  for  research  are  indicated.  Several  of  the  studies 
reviewed  involved  comparisons  of  "accident -repeater"  and  "normal  accident"  groups. 
Since  individual  differences  in  accident  frequency  are  to  be  expected  in  any 
popiilation  on  the  basis  of  chance  alone,  it  would  be  desirable  to  carry  out  in- 
vestigations with  groups  selected  by  means  of  procedures  which  take  such  chance 
factors  into  consideration,  • 

The  need  for  mors  rigorously  defined  criteria  of  driving  performance  seems 
to  be  great.  It  would  seem, most  profitable  to  orient  criterion  development 
efforts  toward  the  determination  of  specific  driving  behaviors  idiich  may  be  used 
to  define  "successful"  driving  performance. 
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I? . JOB  AH&LTSIS 


In  order  to  provide  a basis  for  development  of  tests  to  replace  those  of  the 


present  Arny  battery  wtiich  were  judged  to  be  heavily  loaded  with  language  and 


culture  factors,  a study  of  the  jobs  held  by  Army  motor  vehicle  drivers  was  con- 


ducted, This  study  was  not  intended  to  define  the  universe  of  criterion  behavior 


exactly.  Rather,  it  was  intended  to  provide  information,  beyond  that  already 


available,  relative  to  the  nature  of  this  behavior  miiverse.  Limitation  of  time 


and  funds  precluded  setting  a more  ambitious  goal  for  this  job  study. 


It  seemed  particularly  desirable  to  obtain  information  vdiich  would  aid  in 


identifying  those  aspects  of  criterion  behavior  in  vdiich  there  are  significant 


individual  differences.  Such  information  provides  a basis  for  inferring 


psychological  attributes  which  differentiate  between  "good"  and  "poor"  Army 


motor  vehicle  operators. 


Several  methods  of  obtaining  job  information  were  utilized.  First,  to  accom- 


plish the  objective  set  forth  above,  the  Critical  Incident  Technique  developed 


by  Flanagan  (13,lii)  was  employed.  TMs  technique  was  employed  to  determine  those 


behavior  requirements  of  the  driver's  job  which  are  "critical"  in  that  possession 


or  lack  of  them  differentiates  between  skillful,  safe,  drivers  and  those  whose 


performance  is  unsafe  or  otherwise  unsatisfactory.  Information  gained  from  the 


Critical  Incident  Technique  was  supplemented  by  information  obtained  from  such 


sources  as  Army  man;’.als  for  the  selection  and  training  of  motor  vehicle  operators 


(10,31),  direct  observation  of  job  performance,  personal  interviews  with  Army 


drivers  and  driver  supervisors,  and  published  descriptions  of  the  duties  involved 


in  the  Military  Occupational  Specialties  of  Army  drivers  (9), 


m 
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The  objective  of  the  Array  driver’s  job  was  defined  by  references  lo  Ai^ny 


i 


publications  (10,30,31) # and  by  personal  interviews  with  Transportation  Corps 
officers.  This  objective  wass  ”To  get  a vehicle  and  its  load  to  a given  destina- 
tion safely  and  on  time,”  Such  a definition  provided  a framework  within  imich 
it  was  possible  to  forr.ulate  a series  of  interview  questions  designed  to  elicit 
reports  of  driver  behaviors  which  were  either  effective  or  ineffective  as  means 
of  attaining  the  objective  of  the  driver’s  job.  Such  reports  were  obtained  through 
group  interviews  with  203  drivers  and  driver  supervisors  at  four  military  in- 
stallations.  These  interviews  yielded  510  usable  reports  of  effective  and  in- 
effective driver  b'ehavior.  An  additional  65  reports  were  found  to  be  irrelevant 
to  the  investigation  or  otherwise  inadequate,  and  were  of  necessity  discarded. 

These  unusable  critical  incident  reports  mi.ght  be  attributed  to  the  fact  that  a 
sizable  proportion  of  troops  interviewed  at  one  installation  seemed  to  be  drawn 
from  relatively  low  social  and  educational  strata.  It  is  quite  probable  that 
Individual  interviews  would  have  been  more  productive  in  these  cases.  However, 
the  limitations  previously  mentioned  precluded  any  use  of  techniques  which  would 
consume  undue  amounts  of  time. 

The  critical  incident  reports  collected  permitted  the  definition  of  eight 
behavior  areas  encompassing  a total  of  17  sub-areas  of  critical  behavior.  The 
behavior  areas  and  their  definitions  are  given  in  Appendix  A, 

Analysis  of  job  study  data  collected  revealed  that  the  effective  Army 


driver  is  one  whos 

1,  inspects  and,  carries  out  operating  tests  of  his  vehicle 
before,  during,  and  after  operation,  to  determine  whether 
it  and  its  parts  are  in  good  operating  condition,  and 
whether  it  has  been  properly  serviced j 

2 

The  installations  visited  for  job  study  piirposes  were:  Ft.  Eustis,  Va. , Ft. 

McPherson,  Ga.,  Atlanta  General  Depot,  Atlanta,  Ga.,  and  South  Park  Military 

Reservation,  Pittsburgh,  Pa, 
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2.  cleans  his  vehicle,  auu  services  it  vrith  fuel,  lubricants, 
coolants,  and  air  for  tires,  when  necessary; 

3.  inakes  minor  repairs  vdiich  do  not  require  the  attention  of 
a trained  mechanic; 

U.  selects  the  proper  controls  and  control  positions  to  effect 
required  changes  in  the  operating  condition  of  his  vehicle; 

5.  correctly  manipiiLates  and  adjusts  vehicle  controls,  alone 
or  in  conjunction  with  one  another,  to  effect  given  changes 
in  the  vehicle’s  operating  condition; 

6.  supervises  vehicle  loading  done  by  loading  crews,  and  takes 
corrective  action  when  vehicle  is  improperly  loaded; 

7.  when  loading  crew  is  not  available,  loads  his  vehicle  properly 
by  distributing  load  evenly  over  vehicle  bed,  keeping  load 
within  vehicle  load  limits,  and  secures  load  by  placement 
and/or  lashing; 

8.  makes  emergency  repairs  and  takes  special  precautions  to 
avoid  equipment  failures; 

9.  devises  ways  and  means  of  getting  to  his  destination  safely 
and  on  time  -despite  obstacles  attributable  to  vreather  and 
road  conditions; 

10.  chooses  correct  courses  of  action  in  situations  involving 
imminent  danger  to  the  vehicle  and/or  himself; 

11.  learns  exact  location  of  destination  before  leaving,  and 
plans  routes  to  avoid  congested  traffic  conditions, 
avoiding  unfamiliar  and  quest,ionable  routes; 

12.  anticipates  delays  and  takes  precautions  to  avoid  them; 

13.  observes  all  civil  and  military  traffic  regulations; 

lU.  takes  safety  precautions  not  required  by  civil  and  military 
driving  regulations; 

15.  takes  precautions  to  keep  himself  in  condition  to  function 
efficiently; 

16.  takes  initiative  in  getting  work  doxie; 

17.  attends  to,  and  understands,  oral,  written,  or  graphic 
instructions  of  superiors. 

The  above-listed  description  of  the  e.ffective  Army  driver  provides  a basis 
for  inference  of  psychological  traits  or  attributes  which  are  necessary  to 


successful  job  performance.  Accordingly,  it  was  hypothesized  that  the  following 
psychological  attributes  would  be  necessary  for  effective  perf ordnance  as  an  Army 
driver ; 

1.  visual  acuity 

2.  ability  to  perceive,  visually,  changes  in  detail 

3 . mechanical  aptitude 

Li.  ability  to  associate  symbols  (objects)  with  concepts  of 
vehicle  movement 

5.  sensori-motor  coordination 

6.  ability  to  understand  instructions 

7.  practical  judgment  in  driving  situations 

3.  ability  to  maintain  proficiency  in  emergency  situations 

9.  willingness  to  accept  responsibility 
10,  knowledge  of  traffic  rules  and  regulations 
Measxirement  of  all  except  three  of  the  above  mentioned  attributes  is  feas- 
ible within  the  scope  of  the  present  contract.  Examination  of  the  job  study- 
data  contained  in  Appendix  A and  the  test  rationales  in  Appendix  B readily  re- 
veals that  ability  r,o  maintain  proficiency  in  emergency  situations  and  willingness 
to  accept  responsibility  are  prLmarily  personality  variables.  The  measurement  of 
these  Vciriables  did  not  seem  feasible  within  the  scope  of  the  present  research 
project  inasmuch  as  language  siid  culture  would,  be  important  factors  in  any  such 
measurement.  Construction  of  a test  for  the  measurement  of  knowledge  of  traffic 
rules  and  regulations  was  impractical,  since  such  rules  and  regulations  vary  con- 
siderably from  one  geographic  location  to  another. 

The  test  development  efforts  described  in  the  folio-wing  chapter  were  conducted 
within  the  frame  of  reference  prcv-jded  bythe  job  study  information  presented  here. 
\i/henever  tests  of  the  presently  used  Army  driver  selection  battery  were  to  be  re- 
placed, tests  measuring  psychological  attributes  hypothesized  to  be  related  to  job 


success  were  constructed. 
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V.  TEST  DEVEIX)mENT 


Testa  of  the  present  Army  battery  may  be  divided  into  three  categories. 

The  first  group  of  tests  consists  of  those  in  which  items  correspond  more  or 
less  directly  to  job  activities.  The  Driving  Know-How  (PRT  2)4.12)  and  Emergency 
Judgment  (GET  8?)  tests  are  of  this  variety.  These  tests  confront  the  examinee 
with  problems  similar  to  those  encountered  by  motor  vehicle  operators.  Such 
tests  presuppose  previous  driving  experience  and  are  designed  principally  for 
selection  among  applicants  \Aio  claim  such  experience, 

A second  group  of  tests  are  those  which,  while  measuring  aptitudes  and 
skills  hypothesized  to  be  relaoed  to  success.ful  job  performance,  do  not  involve 
content  specific  to  activities  found  in  the  motor  vehicle  driver's  job.  The 
Attention  to  Detail  (PRT  237lt),  Two-Hand  Coordination  (PRT  2387),  and  Word 
Matching  (CRT  207)  tests  fall  into  this  test  category.  Tests  of  this  type  may 
be  administered  to  ^ndividuals  who  have  had  no  previous  driving  experience,  and  | 

V 

may  therefore  be  used  for  •election  of  driver -trainees  as  vrell  as  experienced  * 

drivers,  “ 

A third  category  of  psychological  instruments  contained  in  the  Army  battery  f 
deals  '-n-th  measurement  of  personal  history  factors  hypothesized  to  be  related  to  5 
driving  performance.  The  Army  Self  Description  Blank,  Transport,  (CRT  2^7)  is 
intended  to  measure  personality  variables  which  might  be  rranifested  in  personal 
history  factors;  i.e.,  such  things  as  the  driver's  accident  record,  general  and 
social  adjustment,  etc.  This  instrument  presents  the  examinee  with  dichotomous 
statements  vAiich  he  may  either  accept  or  reject  as  descriptive  of  himself,  and  with  - 
multi ole -choice  personal  history  items  which  require  the  examinee  to  mark  the 
statement  which  is  most  descriptive  of  him. 
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The  tests  of  the  Army  battery  were  subjected  to  a logical  analysis  of  item 
content  in  order  to  estimate  the  extent  to  which  language  and  culture  factors 
affect  test  performance.  Two  tests  stand  out  as  being  relatively  free  from  influ- 
ence by  these  factors.  These  are  the  Attention  to  Detail  and  Two-Hand  Coordination 
tests.  Neither  of  :hese  tests  requires  the  subject  to  make  verbal  responses  or 
to  understand  verbal  materials  other  than  test  instructions. 

The  Word  Matching  Test  requires  the  subject  to  compare  test  stimuli  visually 
with  a standard  stimulus  and  to  mark  the  one  test  stimulus  idiiich  is  identical 
to  the  standard.  The  stimuli  are  simple  three,  four,  and  five  letter  English 
words.  The  stimulus  size  is  gradually  reduced.  Two  factors  seem  to  be  involved 
here:  visual  acuity  and  attention  to  detail.  Each  of  these  seems  a necessary, 

but  not  sufficient,  requirement  for  visual  perception  of  details  or  changes  in 
details.  It  would  appear  that  t-his  test  could  be  given  to  subjects  who  do  not 
understand  English.  They  would  be  required  to  inspect  the  letter  groupings  and 
compare  them  with  a given  standard  letter  group.  The  extent  to  vdiich  meaningful- 
ness, broTight  about  by  resemblance  of  English  words  to  vrords  in  the  examinee's 
own  language,  would  affect  test  performance  is  difficult,  if  not  impossible,  to 
estimate.  For  this  reason,  and  because  it  seemed  more  desirable  from  the  stand- 
point of  prediction  by  multiple  regression  techniques  to  utilize  tests  '»diich 
measure  the  components  involved  in  the  Word  Matching  Test  independently,  this 
test  was  not  selected  for  adaptation. 
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road  situations  and  requires  him  to  select  from  several  verbally  presented  re- 
sponse alternatives  the  one  response  which  would  be  appropriate  to  a particular 
road  situation.  Hence,  in  order  to  answer  each  test  item  correctly,  the  examinee 
is  required  to  visualize  each  response  and  its  consequences.  To  revise  this 
test  into  a non-language  form,  it  was  necessary  tc  select  for  revision  those 
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items  which  coiild  be  presented  in  pictorial  form.  The  number  of  items  which  could 
be  so  revised  was  limited.  The  information  necessary  to  the  solution  of  gome 
items  was  such  that  pictorial  representation  required  illustrating  consequences, 
and  hence  gave  too  much  information.  Further,  it  seemed  advisable  to  omit  from 
a revised  form  of  this  test  all  items  which  deal  with  driving  problems  peculiar 
to  American  culture.  This  precaution  was  particularly  applicable  in  the  case  of 
items  which  dealt  with  sacb  things  as  traffic  lavs  and  regulations. 

The  Driver -Know~Ecw  Test  (PRT  ?-Hl2)  involves  much  the  same  type  of  item 
content  as  the  Bmergency  Judgment  Test,  Items  of  this  test  deal  primarily  with 
non-hazardous  driving  situations.  The  problems  involved  in  revision  of  such  a 
test  to  ncn-language  form  are  identical  to  those  encountered  in  connection  with 
the  revision  of  the  Emergency  Judgment  Test, 

The  Army  Self  Description  Blank,  Transport,  (CRT  2^7)  is  entirely  vorbal 
in  nature.  The  subject  matter  contained  therein  seems  to  be  highly  cultural. 

It  is  difficult  to  predict  what  meaning  and  significance  items  of  this  type  would 
have  in  non-American  cultiures.  It  seemed  advisable  therefore,  to  focus  test 
development  efforts  on  construction  and  adaptation  of  tests  of  basic  aptitudes 
and  skills,  which  promised  greater  usefulness  in  the  selection  of  indigenous 
drivers  in  foreign  countries. 

Test  Specifications 

Prior  to  test  construction  it  was  decided  that  all  tests  constructed 
should  have  the  following  characteristics; 

1,  Tests  sh  Id  be  such  that  they  can  be  administered  through 
the  use  of  pantomime  instructions.  The  use  of  verbal  test 
instructions  makes  it  difficult  to  equate  the  amount  of 
instructional  information  given  to  different  language  groups. 

As  Biesheuvel  (i;)  has  pointed  out,  this  is  particularly  true 
when  involved  phraseology  is  required  to  translate  test  in- 
structions from  one  language  to  another. 
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2.  All  tests  constmcted  shotild  be  amenable  to  objective  scoring, 

3.  Tests  should  not  require  verbal  responses  by  the  exaninees, 
nor  should  they  require  the  examinee  to  respond  to  verbal 
stimuli.  It  is  desirable,  in  this  case,  to  avoid  placing 
undue  emphasis  on  verbal  fluency. 

I}.  Tests  should  be  of  the  paper  and.  pencil  variety.  This  specifica- 
tion provides  for  elimination  of  the  difficulties  associated 
with  transportation,  manufacture,  and  storage  of  performance  test 
taaterials  .and  equipment. 

5.  It  is  desirable  t,c  avoid,  as  much  as  possible,  use  of  test 
content  (ether  than  that  involving  motor  vehicles)  which  is 
specific  to  only  one  culture. 

The  general  procedure  followed  in  the  pantomime  directions  developed  during 
the  present  study  is  for  the  examiner  to  show  an  assistant,  by  pantomime,  what 
to  do.  Then,  as  the  subjects  watch,  the  assistant  examiner  demonstrates  the 
correct  procedure  by  doing  practice  items.  The  examinees  then  do  practice  items 
under  supervision  of  the  examining  staff.  Proctors  are  employed  to  assist  in 
distributing  test  materials,  seating  examinees,  and  in  correcting  examinees’ 
performance  on  practice  items.  The  directions  for  giving  pantomime  instructions 
for  tests  constructed  or  revised  are  included  in  Appendix  C, 

Test  Revision 

Two  tests  of  the  present  Army  battery  were  revised  in  such  a manner  that 
they  could  be  administered  through  the  use  of  pantomime  instructions  to  examinees,. 
These  were  the  Attention  to  Detail  (PRT  23?i.;)  and  Two-Hand  Coordination  (PRT  238?) 
tests. 

The  Revised  Attention  to  Detail  Test  (CRT  271)  is  intended  to  measure 
visual  efficiency  while  the  eyes  are  moving.  The  subject  is  required  to  locate 
and  count  the  number  of  "C's"  in  a line  of  "O’s".  Part  I is  double -spaced, 
while  Part  II  is  single  “spaced.  Two  minutes  are  allowed  for  each  part.  The 
arrangement  of  test  parts  is  the  reverse  of  the  one  employed  in  the  original  form 


of  the  test,  !Riia  reversal  was  effected  because  the  double-spaced  part  is  much 
more  suitable  for  pantomiae  deaonstration  purposes,  and  hence  more  suitable  for 
the  beginning  of  the  test. 

The  Revised  Two-Hand  Coordination  Test  (CRT  28h)  is  intended  to  measure 
accuracy  of  gross  hand-arm  movements  in  response  to  visual  stimuli.  It  consists 
of  three  pairs  of  columns  of  staggered  ^ inch  circles  connected  by  lines,  on  a 
16"  X 23"  sheet  of  paper.  Th.e  test  sheet  has  a sheet  of  carbon  paper,  carbon 
side  up,  fastened  to  its  back.  The  subject  is  given  a pair  of  styii,  with  which 
he  is  required  to  strike  within  alterr^ate  left  and  right-hand  circles  as  quickly 
as  he  can.  Each  strike  leaves  a scorable  carbon  dot  on  the  back  of  the  teat 
sheet.  Twenty-five  seconds  are  allowed  for  each  pair  of  columns. 

Test  Construction^ 

The  test  specifications  set  forth  above  required  that  any  new  tests  con- 
structed be  of  a completely  non -language  type.  This  requirement  presented  no 
inordinately  great  problems  for  the  construction  of  tests  of  perceptual  skills  or 
auilioies,  I«?ts  of  this  variety  can  be  built  so  that  the  only  verbal  material 
necessary  is  in  the  test  directions.  The  individual  items  of  tests  of  this  variety 
can  be  constructed  so  as  to  require  no  instruction  except  that  given  for  the  test 
as  a whole,  Bence,  the  developnent  of  pantomime  instructions  to  convey  test 
directions  to  examinees  was  the  only  major  problera  in  this  case. 

The  construction  of  tests  of  judgmental  (or  problem-solving)  abilities, 
however,  presented  a rather  unique  problem.  Information  about  the  exact  details 
of  the  problem  involved  in  each  individual  test  item  is  required  for  the  solution 
of  that  particular  problem.  In  a verbal  test  this  information  would  be  presented 


Rationales  for  all  testa  constructed  may  be  found  in  Appendix  B 


iTi  the  "lead”  of  each  item.  The  chief  teat  construction  problem  of  the  preseRt 
project  was  to  devise  a method  of  convoying  infcrmaticn  about  the  sp’sciflc  problems 
involved  in  individual  items  to  the  examinee  vi/ithout  the  use  of  written  or  spoken 
language. 

The  tochnlqu*  devised  consists  of  the  presentation  of  problem  situations  to 
tha  examinee  by  means  of  pictures  illustrating  a series  of  "given"  and  "required" 
situations  or  conditions.  The  examinee  is  instructed,  by  pantomime,  to  look 
first  at  the  "giten"  picture  and  then  at  the  "required"  picture.  The  examinee 
is  then  instructed  to  examine  sevexal  pictures  idiich  are  placed  between  those 
illustrating  the  given  and  required  conditions.  These  pictures  illustrate  alter- 
ziative  means  of  effecting  a change  from  the  given  to  the  required  condition. 

The  examinee  is  fiurther  instructed,  by  pantomime,  to  choose  and  mark  that  one 
alternative  picture  idiich  depicts  the  correct,  or  best,  course  of  action  in  the 
problem  situation  involved  in  each  teat  item# 

In  view  of  the  fact  that  the  conetruction  of  completely  non-language  tests 
to  measure  the  problem-solving  abilities  referred  to  above  required  utilization 
of  a new,  and  hitherto  untried,  method  of  presenting  test  materials,  it  seemed 
wise  to  limit  the  amount  of  work  devoted  to  the  construction  of  tests  of  this 
type.  Thus,  the  lengths  of  such  tests  were  kept  to  a reasonable  minimum  vintil 
a preliminary  tryout  on  a large  sample  could  demonstrate  their  value.  The  for- 
midable amount  of  art  work  (and  hence,  time)  required  for  the  construction  of 
the  new  type  of  pictorial  problem-aolving  items  contributed  to  this  decision, 

A Mechanical  Principles  Test  (CRT  279)  was  constructed  to  measure  the 
subject's  ability  to  understand  mechanical  relationships,  with  emphasis  on  those 
principles  involved  in  the  loading  or  supervision  of  the  loading  of  trucks  or 
other  veliiclea.  The  test  is  a three  choice  picture  multiple -choice  test,  iEaeh 
item  consists  of  a row  of  three  pictures,  two  of  which  depict  impossible  or 
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incorrect  isiechiEtriiCAl  relationships  and  one  of  which  correctly  illustrates  a 
mechanical  principle.  The  subject  '.s  required  to  mark  tiie  piciure  which  corrsct.ly 
illustrates  a mechanical  principle. 

The  Tool  Usage  Test  (CjRT  277)  is  intended  as  a measure  of  mechanical 
aptitude.  Each  item  presents  the  subject  with  a mechanical  problem  requiring  the 
use  of  tools.  This  is  done  through  the  use  of  pictures  illustrating  "given*^ 
and  "required"  sittiations.  In  most  instances  the  "given"  pictvire  depicts  an 
object  which  is  disassembled  or  in  need  of  repair  or  alteration.  The  "required" 
picture  illustrates  the  correctly  assembled,  repaired,  or  altered  object.  The 
subject  Is  required  to  select,  from  among  fovir  alternatives,  the  tool,  or  pair  of 
tools,  that  should  be  used  to  carry  out  the  required  mechanical  operations. 

The  Inspection  Test,  Form  A,  (CRT  2?3)  is  intended  to  measure  ability  to 
perceive  changes  in  detail  of  complex  non-cultural  visual  stimulus  patterns. 

Each  item  contains  a standard  pattern  composed  of  black  on  white  circles,  triangles, 
and  squares.  At  the  right  of  each  standard  pattern  are  five  additional  patterns, 
only  one  of  which  ia  different  from  the  standard.  The  subject  is  required  to  mark 
the  pattern  which  is  different  from  the  standard. 

The  Inspection  Test,  Form  B,  (CRT  27h)  is  intended  to  measure  the  same 
function  measured  by  Form  A.  The  stimulus  figures  in  this  instance  are  auto- 
motive parts  or  equipment.  The  task  of  the  examinee  is  identical  to  that  in- 
volved in  the  Inspection  Test,  Form  A. 

The  Driver  Judgment  fast  (CRT  280)  is  a picture  multiple -choice  test  de- 
signed to  measure  ability  to  choose  correct  ways  to  accomplish  tasks  required  of 
Arry  drivers.  Items  deal  with  such  things  as  vehicle  loading,  correct  driving 
techniques,  and  general  safety  precautions.  Each  item  presents  a problem  situation 
to  the  examinee  by  means  of  pictures  illustrating  "given"  and  "required"  conditions. 
The  "given"  picture  presents  a cxirrent  situation  or  condition  which  is  to  be 
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changed  to  a second  ccnditicn  or  situation  illustrated  by  the  "requireu’’  picture  c 
Three  alternative'  ptctnres  are  presented  between  the  "given”  and  "required" 
pictures.  Two  of  these  illustrate  incorrect  Methods  of  effecting  the  change 
required  by  the  -item,  while  the  third  depicts  the  correct  method.  The  subject  is 
reqirirsd  to  mark  the  picture  which  illustrates  the  correct  method  of  effecting 

t 

the  required  change. 

The  Driving  Concepts  Test  (CRT  278)  is  intended  to  measure  intellectvial 
hbilitios  associated  with  learning  to  drive  a motor  vehicle.  The  psychological 
activity  involved  in  learning  to  drive  requires  the' association  of  objects  with 
their  meanings.  In  this  particiilar  case#  the  objects  are  vehicle  controls  and 
their  meanings  are  reflected  in' the  consequences  of ' their  activation  or  posi- 
tioning. ’For  example,  the  learner  is  required  to  associate  movement  of  the 
vehicle  in  a right-hand  direction  with  turning  the  steering  wheel  in  that  direction, 
The'-Driving'^Concepts  Test  requires  the  subject  tc  associate  several  concepts 
involved  in  motor  vehicle  operation  with  geometric  symbols.  The  concepts  used 
in  the  test  are  "moving  slowly",  "moving  quickly",  ’^stopping’’,  "moving  to  the 
right",  and  "moving  to  the  left",'  The  first  three  concepts  mentioned  are  rep- 
resented by  a square,  a circle,  and  a triangle  respectively.  "The  right-left 
concepts  are  represented  by  black  and  white  symbols  respectively. 


Each  concept  is  introduced  to  the  examinees  by  placing  beneath  the  symbols 
that  represents  it  a column  of  pictures,  each  illustrating  that  concept.  The 
relations'iiip  between  each  concept  and  its  appropriate  symbol  are  explained  by 
pantomime.-  In 'this  way  six  columns  of  pictures  are  used  to  illustrate  the  test 
concepts.  Examinees  are  given  a short  series  of  practice  items  on  which  their 
performance  can  be  checked  and  cprrected  by  examining  personnel. 

^ The  test  itself  is  divided  into  three  parts.  The  items  of  Part  I each 
consist  of  one  of  the  pictui-es  used  to  illustrate  the  concepts  presented  in  the 
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instructional  items ^ and  four  symbols,  from  which  ths  subject  is  required  to 
select  the  one  which  represents  the  concept  illustrated  by  the  picture.  Part  I 
serves  as  a training  section  requiring  ability  of  the  type  required  by  tests  of 
the  " ss'mbol-digit”  typo.  Part  II  consists  of  the  same  type  of  items  used  in 
Part  I,  However,  the  pictures  used  to  illustrate  the  concepts  are  different  from 
those  used  in  the  fii*st  part  of  the  test.  The  subject  is  thereby  required  to 
understand  the  concepts  in  order  to  apply  them  to  the  new  pictures.  Part  III 
presents  the  subject  with  items  of  the  same  vareity  except  that  the  pictorial 
illustrations  of  the  driving  concepts  involve  motor  vehicles.  The  subject  must 
decide  whether  the  vehicle  in  each  picture  is  going  to  ths  right  or  the  left, 
and  whether  it  is  going  slowly,  going  fast,  or  stopping,  in  order  to  answer  the 
test  items.  Since  the  pictures  used  in  Part  III  provide  no  definite  information 
as  to  whfether  the  vehicle  depicted  is  going  fast,  slow,  or  is  stopping,  the 
examinee's  response  may  be  influenced,  by  what  he  feels  should  be  done  in  particular 
situations.  To  the  extent  that  responses  are  so  influenced,  Part  III  will  measure 
his  knowledge  of  accepted  driving  procedures  in  addition  to  his  ability  to 
understand  and  generalize  concepts.  It  is  designed  to  be  administered  only  to 
those  examinees  who  have  had,  or  claim  to  have  had,  previous  driving  experience. 


VI.  RESULTS  AND  DISCUSSION 


When  test  construction  had  been  completed,  it  remained  to  determine  the 
extent  to  which  the  experimental  battery  for  the  selection  of  indigenous  drivers 
in  foreign  countries  was  equivalent  to  the  present  Army  driver  selection  battery. 
Insofar  as  the  Army  battery  may  be  considered  a valid  predictor  of  effective 
performance  as  an  Army  driver,  the  relationship  between  the  experimental  tests 
and  this  battery  provides  a tentative  index  of  the  ultimate  usefulness  of  the 
experimental  battery.  It  is  recognized  that  all  that  can  be  shown  directly  by 
a comparison  of  the  two  batteries  is  the  extent  to  vdiich  they  measure  the  same 
psychological  factors.  Final  evaluation  of  the  experimental  battery  will  be 
dependent  upon  future  research  directed  toward  the  validation  of  the  experimental 
tests  against  a criterion  of  indigenous  driver  effectiveness. 

Test  Administration 

In  order  to  determine  the  equivalence  of  the  two  batteries,  both  were 
administered,  in  a counterbalanced  order,  to  troops  of  the  Reception  Center 
at  Fort  Jackson,  South  Carolina.  Tests  were  administered  by  Edward  H.  Loveland 
and  Clifford  P.  Hahn  of  the  American  Institute  for  Research  staff,  assisted  by 
six  enlisted  men  of  the  Eighth  Infantry  Division,  Although  hOS  men  were  tested, 
some  wprp  prevented  from  taking  all  of  the  tests  by  heat  sickness,  illnesses  of 
other  types,  and  administrative  difficulties.  Since  the  use  of  multiple  regression 
techniques  was  contemplated,  it  was  desirable  to  exclude  from  the  statistical 
analysis  performed  the  test  scores  of  those  who  did  not  take  all  tests.  Thus, 
data  on  3U0  subjects  were  available  for  the  determination  of  the  relationship 
between  the  two  batteries. 


Subjects  were  selected  in  accordance  inth  specifications  agreed  upon  in 
conference  with  in-service  staff  meir>bers  of  the  Personnel  Research  Branch,  The 
variable  employed  in  the  selection  of  subjects  was  score  on  Aptitude  Area  I of 
the  Ai'my  Classification  Battery.  The  specifications  set  forth  in  the  above- 
mentioned  conference  required  a subject  group  with  a me£tn  Aptitude  Area  I score 
between  80  and  90,  and  a standard  deviation  cf  approxirriatel^’'  The  mean  score, 

of  the  group  of  3ii0  subjects  used  in  the  deterinination  of  the  equivalence  of  the 
two  batteries  was  8?. 8,  with  a standard  deviation  of  13»3.  Aptitude  Area  I 
scores  for  the  total  group  tested  rariged  between  59  and  125. 

Relationship  Between  the  Army  and  Experimental  Batteries 

The  tests  of  the  experimental  battery  may,  for  the  purpose  of  discussion, 
be  di^'ided  into  throe  groups.  The  first  group  consists  of  those  tests  of  the 
present  Army  battery  irtiich  were  revised  so  that  they  could  be  administered  through 
the  use  of  pantomime  instructions.  The  Two-Hand  Coordination  Test  and  the 
Attention  to  Detail  Test  make  up  this  group.  The  extent  to  which  these  tests 
measured  the  same  psychological  factors  before  and  after  revision  can  be  inferred 
from  the  correlations  between  the  original  and  the  revised  forms  of  the  two  tests. 
Examination  of  the  data  contained  in  tables  D-1  and  D-2,  which  are  included  in 
Appendix  D,  reveals  relatively  high  correlations  between  the  revised  and  un- 
revised  forms  of  these  tests.  In  the  case  of  the  Attention  to  Detail  Test, 
the  correlations  computed  from  data  obtained  from  two  subject  groups  are  ,65  and 
,67,  The  correlations  between  the  revised  and  unrevised  forms  of  the  Two-Hand 
Coordination  Test  are  ,6?  and  ,6]^  for  the  two  subject  groups.  Lauer  (23)  estimated 
the  test-retest  reliability  of  this  test  to  be  ,63.  Taking  this  reliability  into 
consideration,  the  obtained  relationship  between  the  verbally  administered  form 
and  the  form  administered  by  pantomime  is  quite  high. 
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The  Driver  Judgment  Test  belongs  in  a second  category  of  tests.  As  in- 
dicated earlier  in  this  report,  only  a very  few  of  the  items  contained,  in  the 
Driver  Know-How  and  Emergency  Judgment  tests  could  be  revised  to  non-language 
form.  The  job  study  conducted  clearly  indicated  the  need  for  a test  to  measure 
the  subject's  ability  to  solve  problems  involved  in  'driving  a motor  vehicle. 

The  Driver  Judgment  Test  represents  an  attempt  to  measure  this  factor  by  completely 
non-language  means.  While  the  items  contained  in  this  test  are  similar  in  nature 
to  those  of  the  Emergency  Jiidgment  and  Driver  Know-How  Tests,  they  do  not  require 
the  examinee  to  read,  or  otherwise  work  with,  verbal  material.  To  the  extent 
that  the  verbal  factor  is  removed  from  the  newly  developed  test,  one  can  expect 
the  correlation  between  it  and  the  tvro  previously  mentioned  tests  of  the  Army 
battery  to  be  lowered.  Items  contained  in  the  Driver  Judgment  Test  were  based 
on  reports  of  effective  and  ineffective  driver  performance  gathered  during  the  Job 
study,  and  on  information  provided  by  Army  Technical  Manuals  (10,31)»  The 
relationships  between  this  test  and  the  Driver  Know-How  (,38  and  ,30)  and  Emergency 
Judgn. jnt  (,37  and  ,38)  tests  are  substantial,  although  understandably  lower  than 
the  two  tests  of  the  first  group  for  which  only  the  test  directions  were  revised, 

A third  category  of  tests  in  the  experimental  battery  is  made  up  of  those 
tests  which  were  constructed  primarily  on  the  basis  of  the  study  of  the  Army 
driver's  Job,  These  tests  included  the  Driving  Concepts  Test,  Mechanical  Principles 
Test,  Tool  Usage  Test,  and  the  two  Inspection  Tests,  There  are  no  tests  in  the 
present  Army  batteiy^  which  can  be  considered  analogous  to  these  instruments. 

All  of  these  tests,  with  the  exception  of  the  Tool  Usage  Test,  show  substantial 
relationships  to  tests  of  the  Army  battery,  however, 

Perhaps  the  most  meaningful  comparison  of  the  Army  and  experimental  tests 
that  can  be  made  involves  an  examination  of  the  relationship  between  the  two 
batteries.  This  relationship  will  indicate  the  extent  to  which  the  batteries  measure 
the  saune  psychological  factors,  and  hence,  provide  an  estimate  of  their  "equivalence”, 
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Two  methodf!  of  estimating  the  relati.cnchip  b6t«raen  the  two  batteries  were 
ei!^loyed.  First,  the  correlation  between  the  Array  battery  composite  score  and 
the  tests  of  the  experimental  battery  was  computed.  A "cross-validation"  technique, 
which  utili7.ed  data  from  two  groups  of  subjects,  was  employed  so  that  the  obtained 
correlations  would  not  be  spuriously  increased  by  peculiarities  of  the  particular 
groups  of  subjects  tested,^  The  two  estimates  of  the  correlation  between  the  two 
batteries  obtained  in  this  aatmer  were  ,68  and  ,6>6.  Second,  the  correlation 
between  composite  scores  on  the  two  batteries,  when  the  tests  of  each  battery 
were  given  unit  weights,  was  computed.  This  statistic  was  .62  and  .6?  for  the 
two  subject  groups, 

Beth  sets  of  correlations  between  the  Arny  and  experimental  batteries  were 
substantial.  The  batteries  may  therefore  be  said  to  be  measuring  largely  the 
same  factors.  However,  it  is  advisable  to  consider  the  question  as  to  how  highly 
the  two  batteries  should  correlate.  In  order  to  examine  this  question  in  more 
detail,  let  us  consider  two  limiting  cases.  First,  if  there  were  no  relationship 
between  the  two  batteries  (r  = »00),  one  could  expect  the  experimental  tests  to 
predict  only  those  aspects  of  a criterion  of  driving  performance  which  are  in- 
dependent of  the  present  Army  criterion  of  driver  effectiveness.  It  is  highly 
unlikely  that  there  are  many  aspects  of  driver  performance  which  are  not  related 
to  the  Army  criterion  in  some  way.  Hence,  a correlation  between  the  two  batteries 
approaching  2sero  would  not  oe  desirable.  Second,  if  the  relationship  between 
the  two  batteries  were  perfect  (r  * 1,00),  we  could  expect  that,  since  the  two 
batteries  were  measuring  exactly  the  same  thing,  the  experimental  battery  would 
measure  the  same  proportions  of  the  same  factors  measured  by  the  Army  battery. 

The  correlation  between  the  Army  criterion  of  driver  effectiveness  and  the  Array 

^ This  cross-validation  technique  is  described  in  Appendix  D, 
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driver  selection  battery  is  ,38.  »ftiile  this  is  a substantial  relationship,  it 
leaves  most  of  the  criterion  to  be  predicted  by  other  measures.  The  newly  con- 
structed tests  were  designed  to  predict  not  only  those  aspects  of  successful 
d:“iving  performance  predicted  by  the  Armj'-  battery,  but  other  aspects  which  were 
defined  by  a study  of  the  Aimiy  driver’s  job.  While  one  would  therefore  expect 
a substantial  correlation  between  a composite  of  these  experimental  tests  and 
the  tests  of  the  Army  batterj’’,  this  correlation  could  not  be  expected  to  approach 
unity  since  the  experimental  tests  were  designed  to  measure  something  in  addition 
to  the  factors  measured  by  the  Army  battery.  On  the  basis  of  this  reasoning, 
it  seems  clear  that  the  correlations  obtained  between  the  two  batteries  fall 
within  a range  that  is  optimum  in  terms  of  the  desired  relationship  between  the 
two  batteries. 

In  accordcnce  w’ith  the  irishes  of  Transportat ion  Corps  officers,  several 
batteries  were  assembled  for  selection  among  applicants  from  different  c\3ltural 
levels.  The  composition  of  these  batteries  was  discussed  in  conferences  wdth 
officers  of  the  Transportation  Research  and  Devei  .pment  Station,  First,  a 
"basic  battery"  to  be  used  in  primitive  cultures,  where  literacy  or  even  minimum 
acquaintance  with  tools  and  mec^  ^,iized  vehicles  cannot  be  assumed,  was  assembled. 
This  battery,  hereafter  referred  to  as  "Battery  A",  is  as  indicated  in  Figure  1, 

Test  Army  Designation  Testing  Time 

Revised  Attention  to  Detail  CRT  271  10  min. 

Revised  Two -Hand  Coordination  CRT  26ii  10  min. 

Inspection,  Form  A.  CRT  273  20  min. 

Figure  1.  Composition  of  Experimental  Battery  "A" . 
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The  total  testing  time,  including  tiasie  required  for  giying  pantoiaime  in- 
structions, is  forty  minutes.  For  the  two  subject  groups  employed,  the  average 
correlation  between  a composite  of  these  three  tests  and  a composite  of  the  six 
teats  of  the  present  Army  battery  is  ,?7« 

A second  battery  which  we  will  refer  to  as  ”Battex’y  B",  was  assembled  for 
selection  among  applicants  with  a cultural  level  such  that  they  could  be  assumed 
to  be  familiar  with,  and  perhaps  be  able  to  use,  mechanical  and  vehicular  equip- 
ment, This  battery  would  consist  of  the  tests  listed  in  Figure  2. 


Test  Army  Designalioii  Testing  Time 


Driving  Concepts  I, II, HI* 

CRT 

278 

20 

min, 

Driver  Judgment* 

CRT 

280 

13 

min, 

Revised  Two-Hand  Coordination 

CRT 

28U 

10 

min, 

Inspection,  Form  B 

CRT 

27U 

15 

min 

Revised  Attention  to  Detail 

CRT 

271 

10 

Dun, 

Mechanical  Principles 

CRT 

279 

12' 

min 

Figure  2.  Composition  of  Experimental  Battery  "B”. 


The  Driver  Judgment  Test  and  Part  III  of  the  Driving  Concepts  Test  would  be 
administered  only  to  those  applicants  who  claim  previous  driving  experience. 


The  total  testing  time  for  this  battery,  including  time  required  for  g iving 
test  directions,  is  one  hour  and  twenty  minutes.  The  average  correlation  between 
a composite  score  on  this  group  of  tests  and  a similar  composite  of  the  six  tests 
nf  the  Axnny  battery  is  ,6h. 

It  would  also  be  desirable  to  have  a third  battery  for  use  with  applicants 
whose  cultural  level  is  somewhere  between  that  of  the  two  groups  just  mentioned. 
This  group  might  well  be  more  heterogeneous  than  the  other  two  groups,  in  that  some 
of  the  people  contained  therein  would  be  only  slightly  above  the  ‘’primitive”  level, 
while  others  might  have  some  knowledge  of  mechanical  and  vehicular  equipment.  For 
this  type  of  applicant  group,  "Battery  C",  outlined  in  Figure  3,  is  proposed. 
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Test 

Army  Designation 

Testing  Time 

Revised  Two-Hand  Coordination 

CRT  28U 

10  min. 

Inspection,  Form  A 

CRT  273 

20  min. 

Driving  Concepts  I, II, III 

CRT  276 

20  min. 

Mechanical  Principles 

CRT  279 

12  min. 

Revised  Attention  to  Detail 

CRT  271 

10  min. 

Figure  3. 

Composition  of  Experimental  Battery  "C" 

« 

This  battery  may  be  administered  in  one  hour  and  twelve  minutes. 

The 

average  correlation  between  composite  score  on  the  five  tests  named  in  Figure  3 
and  the  six  tests  of  the  Army  battery  is  .65. 

The  Army  tests  are.  at  present,  divided  into  two  sub-batteries  for  operational 
purposes.  Battory  I,  giver  at  the  reception  center,  consists  of  the  Attention  to 
Detail  and  Driver  Know-How  tests,  and  the  Army  Self  Description  Blank,  Transport, 
Battery  II,  given  at  the  operating  installation  consists  of  the  Word  Matching, 
Two-Hand  Coordination,  and  Emer--^ency  Judgment  tests.  It  wo;ild  be  interesting  to 
examine  the  correlations  between  composite  score  on  each  of  the  three  batteries 
proposed  for  use  with  different  cultui'al  groups  and  the  two  sub-batteries  of 
Army  tests.  These  are  given  in  Table  1 below. 


Table  1 

Average  Correlations  Between  Composite 
Scores  on  Army  and  Experimental  Batteries* 


Army 

Battery  I 

Array 

Battery  II 

Conplt.  ^e  Army 
Battery 

Battery  A 

.iUi 

.57 

,57 

Battery  B 

.56 

.62 

,6h 

Battery  C 

.53 

.63 

.65 

Total  Experimental  Battery 

,53 

.63 

,66 

* 

Computed  tlrirough  use 

of  Fisher's  Z 

transformation. 

from  the  correlations 

obtained  from  Group  A and  Group  B,  The  original  correlations,  obtained  from 
the  two  samples,  are  given  in  Table  D-5,  which  may  be  found  in  Appendix  D, 


Principles  for  the  Construction  of  Completely  Non-Language  Tests 


A second  result  of  research  conducted  under  the  present  contract  was  the 
formulation  of  some  principles  for  the  construction  of  completely  non-lang\iage 
tests.  This  information  should  facilitate  future  test  development  efforts  of 
this  kind. 

The  probD.ems  involved  in  construction  of  new  tests  centered  about  the  pre- 
sentation of  information  tc  the  subject  without  the  use  of  written  or  spoken 
language.  As  in  the  case  of  any  test,  the  examinee  must  be  supplied  with  svifficient 
information  to  permit  understanding  of  both  the  general  test  task  (e.g,, what- 
ever is  to  be  done  to  the  test  as  a whole  and  to  all  of  the  items  in  it)  and  the 
specific  details  of  the  task  (or  problem)  involved  in  each  individual  test  item. 

It  is  important  to  ensure  that  information  provided  does  not  contain,  or  other- 
wise reveal,  the  correct  answers  to  problems  presented  in  individual  test  items. 
Further,  information  must  be  presented  in  an  unambiguous  fashion.  These  problems, 
which  are  commonplace  to  the  constructor  of  tests  to  be  administered  by  means  of 
verbal  instructions,  achieve  increased  importance  and  complexity  in  the  construction 
of  completely  non-language  tests. 

In  the  development  of  tests  of  perceptual  skills  or  abilities,  the  construc- 
tion of  completely  non-language  items  constitutes  much  less  a problem  than  the 
construction  of  such  items  for  tests  of  judgmental,  or  problem-solving,  abilities. 

In  the  former  type  of  test,  items  may  consist  of  symbols,  geometric  form.s,  or  simple 
pictures.  The  general  test  task  usually  requires  the  subject  to  perceive  differ- 
ences, similarities,  or  the  presence  or  absence  of  details.  Ordinarily,  test 
items  would  be  presented  in  the  same  manner  for  both  language  and  non-language 
test  administration.  The  problems  presented  by  individual  items  are  highly  similar 
to  the  general  test  task.  That  is,  the  amount  of  additional  information  that  must 
be  provided  for  each  individual  test  item  is  relatively  small. 
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The  test  of  Judgmental  ability,  like  the  perceptual  test,  requires  the 
presentation  of  information  about  the  exact  r^ture  of  the  general  test  task. 
However,  while  this  general  test  task  may  be  adequately  explained  by  pantomime, 
the  specific  problem  involved  in  each  item  requires  transfer  of  additional  in- 
formation to  the  examines.  Since  spoken  or  written  language  cannot  be  used  in 

a completely  non-language  test,  the  exact  nature  of  this  specific  problem  must 
be  evident  to  the  examinee  from  perusal  of  the  item  itself.  In  the  tests  con- 
structed for  this  project,  pictorial  representation  was  used  to  convey  necessary 

information  about  specific  problems  involved  in  individual  test-items  to  the 
subject.  Problem  situations  were  presented  to  the  examinee  by  means  of  pictures 
illustrating  a series  of  "given"  and  "required"  situations  or  conditions.  The 
examinee  was  instructed,  by  pantomime,  to  look  first  at  the  "given"  picture 
and  then  at  the  "required"  picture.  The  subject  is  then  instructed  (by 
pantomime)  to  examine  several  pictures  which  are  placed  between  those  illus- 
trating the  given  and  required  conditions.  These  pictures  illustrate  alter- 
native means  of  effecting  a change  from  the  given  to  the  required  situation. 

The  examinee  is  further  instructed,  again  by  pantomime,  to  choose  and  mark 
that  one  alternative  picture  vdiich  depicts  the  correct,  or  best,  course  of 
action  in  the  problem  situation  involved  in  each  test  item. 

The  pictorial  item  types  developed  sire  new.  Consequently,  some  of  the 
factors  which  make  for  complete  and  iinamhi  gumis  tran.efer  of  required  informa- 
tion to  the  examinee  remain  to  be  discovered.  However,  as  a result  of  test 
development  efforts  conducted  within  the  present  project  it  is  possible  to 
formulate  the  following  tentative  rules  for  the  construction  of  pictorial 


items  for  completely  non-language  tests. 

1-  Visual  cues  as  to  relative  sizes  of  objects  involved  in  pictorially 
presented  problems  should  be  sufficient  to  prp-  ent  misinterpretation 
of  item  content.  • 
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Example ; If  a broken  chain  is  to  be  repaired,  the  size  of  the  chain 
will,  to  some  extent,  determine  the  tools  which  should  be  used  to  effect 
repairs.  This  would  be  of  utmost  importance  in  a tool  usage  test. 

2,  Visual  cues  as  to  the  material  from  which  pictured  objects  are  made 
should  be  sufficient  to  prevent  misinterpretation.  It  might  even  be 
advisable  to  call  attention  to  these  cues  when  giving  test  directions,  if 
differences  in  the  materials  from  which  objects  are  made  may  affect  the 
subjects*  interpretation  of  test  items, 

Examnle:  'Whether  a solid  rod  is  made  of  wood  or  steel  is  an  important 

consideration  in  deciding  how  it  may  be  smoothed  or  cut. 

3.  If  "before"  and  "after",  or  "given"  and  "required",  pictures  are  to  be 
used  to  define  a problem  situation,  the  connection  between  (and  .sequence 
of)  the  two  pictures  should  be  clearly  indicated  by  such  cues  as 
similarities  in  the  nature  and  arrangement  of  objects  contained  therein. 
The  factors  that  vary  from  one  picture  to  the  other  should  contribute 

to  the  examinee's  understanding  of  the  problem  presented  by  the  test 
item. 

Example;  Consider  an  item  which,  in  effect,  requires  the  examinee  to 
identify  the  correct  method  of  separating  two  automobiles  which  have 
locked  bumpers.  The  "given"  and  "required"  pictures  would  show  the 
vehicles  with  locked  and  unlocked  bumpers.  It  is  imperative  not  only 
that  the  vehicles  in  the  two  pictures  be  clearly  the  same,  but  also 
that  the  alternative  pictures  (methods  of  separating  the  antos)  be  such 
that  they  may  easily  be  perceived  as  representing  a transition  from  the 
"given"  to  the  "required"  situation, 

U,  Orientatio  . cues,  such  as  linear  perspective,  interposition  of  objects, 
shading,  etc,,  should  be  employed  to  clarify  the  arrangement  of  objects 
or  persons  in  a pictorially  presented  problem  situation. 


Example s Consider  an  item  which  is  supposed  to  test  the  examinee's 
knowledge  of  the  correct  way  to  park  a motor  vehicle  on  a hill.  One 
detail  vrfiich  is  important  in  determining  the  correct  answer  to  such  a 
problem  is  whether  the  vehicle  is  facing  up  or  down  hill.  It  is  of 
utmost  importance  that  the  slope  of  the  hill,  and  the  positioning  of  the 
truck  on  it,  be  made  cleair  to  the  subject. 


5,  A premium  should  not  be  placed  upon  visual  acuity.  The  subject  should 

for  definition  of  a nT*ob1pm 
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situation. 
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Examjjle ; If  an  item  is  designed  to  test  ability  bo  choose  the  correct 
tool  for ■ threading  a drilled  hole,  the  holes  illustrated  in  the  "given" 
and  "required"  pictures,  (and  the  threads  in  the  "required"  picture) 
should  be  large  enough  to  ensure  that  all  individuals  to  whom  the 
item  will  be  admj.nistered  will  be  able  to  discern  the  essential 
difference  between  the  "given"  and  "required"  pictures. 


Test  repr-oduction  should  bs  of  cufficiently  high  quality  to  ensure  that 
defects  in  reproduction  will  not  caut.  : the  examinee  to  misinterpret 
test  items. 

BIxample ; Consider  a test  item  designed  to  measure  ability  to  perceive 
damage  to  or  difference  between  mechanical  parts.  If  a test  of  this 
type  is  reproduced  by  the  Miiltilith  process,  it  is  possible  that  lint 
may  accumulate  on  the  offset  plate,  causing  breaks  in,  or  spots  on, 
mechanical  parts  illustrated.  Such  reproduction  flav:s  may  easily  be 
interpreted  by  the  sxibject  as  a defect  in  the  part  illustrated. 
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VII,  CONCLUSIONS 


A battery  of  eight  coaipletely  non-language  predictors  of  effective  indigenous 
driver  performance  was  developed.  These  tests  were  administered,  along  with  the 
six  tests  of  the  Army  driver  selection  battery,  to  United  States  troops  at  Fort 
Jackson,  South  Carolina.  The  relationship  between  the  experimental  battery  ana 
the  Army  battery  was  used  as  a tentative  index  of  the  ultimate  usefulness  of  the 
experimental  battery.  Several  conclusions  may  be  drawn  from  the  research  carried 
out.  These  are: 

1,  The  feasibility  of  constructing  psychological  tests  which  measure  a 
variety  of  abilities  and  do  not  require  the  examinee  to  respond  to,  or 
otherwise  work  with,  written  or  spoken  language,  was  clearly  demonstrated. 

2,  The  completely  non-language  problem-solving  test  of  the  type  represented 

! . 

by  the  Driver  Judgment  Test  provides  a useful  and  novel  method  for  testing 
not  only  persons  vdio  cannot  understand  the  language  of  the  test  adminis- 
trator, but  also  persons  who  are  illiterate.  The  principles  formulated 
for  the  construction  of  such  tests  should  be  of  considerable  value  in 
future  test  construction  efforts  of  this  kind. 

3,  The  operational  practicability  of  the  non-language  tests  developed  under 
this  contract  was  indicated  by  the  fact  that  the  tests  were  successfully 
administered  to  two  groups  of  twenty  subjects  by  two  enlisted  ir^en  who 
received  relatively  brief  training. 

li.  The  relationship  between  the  battery  developed  for  the  selection  of 

foreign  drivers  and  the  present  Army  driver  selection  battery  was  found 


to  be  within  a desirable  range.  This  relationship  is  high  enough  to 
justify  the  conclusion  that  insofar  as  the  present  Army  battery  may  be 


- 31  - 


considered  a valid  predictor  of  driver  efiectiveneSvS,  the  experimental 
battery  shows  premise  of  ultimate  usefulness  as  a predictor  of  indigenous 
driver  performance.  This  conclusion  is  strengthened  by  the  fact  that 
the  new  tests  constructed  for  this  project  were  based  in  large  measure 
upon  a study  of  the  Army  driver's  job, 

5.  The  fact  that  the  three  sub-batteries  proposed  for  use  with  different 
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cultural  groups  correlate  significantly  and  appreciably  with  the  two 
sub-batteries  of  Army  tests,  and  with  the  complete  Anny  battery, 
suggests  that  these  sub-batteries,  like  the  total  battery,  will  be 
useful  for  selection  among  foreign  applicants  for  jobs  as  motor  vehicle 
drivers.  Selection  of  tests  for  the  three  experimental  batteries  was 
based  primarily  upon  suggestions  of  Transportation  Research  and 
Development  Station  officials, 

6,  While  the  experimental  battery,  as  presently  constituted,  shows  preanise 
of  ultimate  usefulness,  final  evaliiation  of  the  battery  must  await 
validation  against  a criterion  of  indigenous  driver  effectiveness. 
Officials  of  the  Transportation  Research  and  Development  Station  have 
recommended  that  the  tests  be  given  a field  tryout,  for  validation 
purposes,  in  one  or  more  of  several  overseas  theaters.  Success  in 
driver  training  was  recommended  as  a possible  criterion  for  validation 
purposes. 
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APPE1®IX  A 


Summary  of  the  Critical  Behaviors 
of  Army  Drivers 


A.  Selection  of  Proper  Controls  and  Control  Pcsitions 

Choice  of  the  correct  control  or  control  position  to  effect  a given  change 
in  the  operating  condition  of  the  vehicle. 

B . Adjustment  of  Vehicle  Controls 

Manipulation  of  gear  shift  lever,  clutch,  brakes,  accelerator,  steering 
wheel,  and  other  vehicle  controls,  alone,  or  in  conjunction  vjith  other 
controls,  to  effect  changes  in  the  operating  condition  of  the  vehic.ls. 


III,  Loading  Vehicle 


Definition 

This  area  concerns  the  loading  or  supervision  of  the  loading  of  the 
vehicle.  This  includes  seeing  that  materials  and  equipment  placed  in  tiie  vehicle 
are  properly  distributed  and  secured  by  either  placement  or  lashing;  taking 
corrective  action  >Aien  vehicle  is  loaded  improperly;  checking  security  of  load 
en  route  to  destination;  checking  to  see  that  vehicle  is  not  overloaded, 

A,  Supervision  and  Checking  Loading  Done  bj;  Loading  Crews 

Seeing  that  loading  crews  do  not  overload  vehicle;  checking  to  see  that 
load  is  evenly  distributed  and  properly  secured;  taking  corrective  action 
when  vehicle  is  improperly  loaded. 

B,  Loading  Vehicle  and  Securing  Cargo 

Distributing  load  evenly  over  bed  of  vehicle;  keeping  load  within  vehicle 
load  limits;  securing  load  ' ■/  placement  and/or  lashing  to  prevent  shifting. 


IV.  Problem  Solving 


Definition 


This  area  concerns  the  cclution  of  practical  problems  which  arise  in  the 
course  of  the  driver's  work.  It  involves  devising  ways  and  means  of  getting  to 
a destination  in  spite  of  obstacles  attributable  to  weather,  road  conditions, 
and  equipment  failures.  This  includes  making  emergency  repairs;  taking  special 
precautions  to  prevent  equipment  failures  attributable  to  weather  conditions 
and  solving  procedural  problems  involving  the  choice  of  a correct  course  of 
action  in  situations  not  involving  equipment  failures. 
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A,  Soi-7ing  Jigchanical  Problens 

Making  emergency  repairs  and  taking  special  precautions  to  avoid  equipment 
failures  attributable  to  weather  conditions.  This  area  does  not  include 
behaviors  which  are  included  in  the  first  echelon  maintenance  duties  of  the 
driver;  but  instead  involves  solution  of  novel  mechanical  problems. 

Solving  Procedural  Problems 

Devising  ways  and  means  of  getting  to  a destination  in  spite  of  obstacles 
attributable  to  weather,  road  conditions,  and  equipsnent  failures.  This  in- 
cludes dealing  with  difficult  driving  situatiore,  and  making  sound  procedural 
decisions.  It  does  not  include  making  emergency  repairs  or  solution  of  pro- 
blems under  emergency  conditions, 

C.  Solving  Procedural  Problems  in  Emergency  Situations 

Solving  problems  involving  the  choice  of  a correct  course  of  action  in 
situations  involving  imminent  danger  to  the  vehicle  and/or  the  driver. 


V.  Planning  Ahead 


Definition 

This  area  concerns  the  planning  of  job  behavior  in  terms  of  expected  or 
possible  future  events.  It  includes  taking  precautions  for  delivery  of  the  vehicle 
and  its  load  to  the  destination  at  the  proper  time;  anticipating  possible  difficul- 
ties and  preparing  means  of  dealing  with  them.  It  involves  plarining  routes  to 
avoid  congested  traffic  areas,  and  taking  whatever  precautions  are  necessary  to 
avoid  getting  lost. 

A.  Planning  Trip 

Plaraiing  routes  to  avoid  congested  traffic  conditions;  taking  precautions 
to  learn  the  exact  location  of  destination;  avoiding  unfamiliar  and  question- 
able routes. 

E.  Anticipating  Difficulties 

Anticipating  possible  delays  en  roiite  and  raking  preparations  to  avoid  them; 
ouranging  to  have  vehicle  loaded  well  in  advance  of  departure  time;  leaving 
early  to  allow  for  delays. 


VI.  Taking  Safety  Precautions 


Definition 


This  area  involves  obedience  of  traffic  regulations  and  attention  to  environ- 
mental conditions  and  adjustment  of  driving  behavior  in  terms  of  these  conditions. 
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A.  Conforming  to  Traffic  Regulations 

Observing  all  civil  awi  military  traffic  regulations. 

B,  Ad.jttsrblag  Driving  Behavior  to  Envlromental  Conditions 

Taking  safety  precautions  not  required  by  civil  or  military  driving 
regulations  by  adjusting  driving  behavior  in  terms  of  environmental 
conditions. 


VII,  Accepting  I-tesponsibility 


DefirAtion 

iiiii  P» 

This  area  includes  those  behaviors  which  demonstrate  the  driver's  accept- 
ance of  his  share  of  the  work  of  his  organisation.  It  includes  taking  the  initi- 
ative and  gettixig  the  work  of  the  organisation  done,  doing  ertra  work  when  a 
need  arises,  maintaining  driving  schedules,  and  reporting  for  duty  at  the 
proper  time  and  place.  It  also  includes  those  behaviors  related  to  the  driver's 
efforts  to  maintain  his  own  physical  effectiveness, 

A.  Haintaining  Physical  Sffeetivenesg 

Taking  precautions  to  keep  himself  in  condition  to  function  efficiently. 

B,  Performance  of  Duty 

Taking  the  initiative  in  getting  work  donej  doing  extra  work  when  the 
need  arises j maintaining  driving  schedules j reporting  for  duty  at  the  proper 
time  and  place. 


VIII.  Attending  to  and  Understanding  Instructions 


Definition 

This  area  involves  attention  to,  comprehension  and  execution  of  oral, 
written,  or  graphic.  Instructions  of  superiors. 
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TEST  RATIONALE 


Behavior  Unit;  Inspecting  vehicle  | 

Definition  of  Job  Element  Involved:  j 

— j 

I 

This  element  concerns  the  ability  of  the  suoject  to  inspect  a vehicle  ^ 

visually  for  tlie  purpose  of  locating  damaged  or  loose  parts,  and  for  the  purpose 
of  ascertaining  whether  it  has  adequate  aiiiounts  of  fuel,  lubricants,  coolants, 
hydraulic  fluids,  and  air  pressure  for  brakes  and/or  tires. 

This  element  DOES  NOT  INCLUDE  the  ability  to  make  repairs. 

Job  Context  in  'Which  This  Element  Occurs: 

The  behavior  involved  in  this  element  occurs  during  regular  first  echelon 
maintenance  of  the  driver *s  vehicle.  Before,  during,  and  after  each  trip,  the 
driver  is  required  to  inspect  his  vehicle  in  the  manner  described  abc-'  At  these 
times,  the  driver  must  also  inspect  the  vehicle  to  see  whether  all  lug  bolts  are 
tight,  ’(diether  j-^nition  wires  are  securely  fastened  to  the  correct  termii.als, 
whether  the  vehicle  contains  the  proper  tools  and  equipment,  and  whether  fuel,  oil, 
ooolant,  and  hydraulic  lines  are  free  from  leaks.  In  general,  the  driver  is 
required  to  inspect  the  vehicle  to  determine  idiether  parts  are  missing,  whether  in- 
appropriate vehicle  parts  have  been  used,  whether  vehicle  parts  have  been  changed 
in  shape  or  otherwise  deformed,  wiiether  vehicle  parts  are  correctly  ar^’anged  with 
respect  to  the  vehicle  as  a whole  and  with  respect  to  other  vehicle  parts,  and 
whether  vehicle  parts  have  been  broken. 

Psychological  Aspects  of  This  Element : ! 

The  psychological  activity  involved  in  this  element  reqiiires  attention  to, 
and  visual  perception  of,  the  presence  or  absence  of  conditions  or  details,  or 
changes  in  conditions  or  details  of  automotive  equipment. 

Appropriate  Tests 

The  psychological  functions  involved  in  this  element  are  probably  measured 
in  part  by  the  Attention  to  Detail  Test  presently  used  by  the  Adjutant  General’s 
Office,  It  seems  advisable,  however,  to  develop  an  "Attention  to  Detail  Test" 
which  involves  actual  inspection  of  a variety  of  complex  form.5  or  objects.  An 
"inspection"  test  is  proposed  for  this  piirpose.  This  test  should  be  a non-verbal 
multiple -choice  test,  A figiire  should  be  presented  at  the  left  of  each  line. 

At  the  right  of  each  figure  should  be  a series  of  similar  figures,  only  one  of 
which  will  be  different  from  the  given  figure.  The  task  of  the  examinee  should  be 
to  indicate  (or  mark)  the  figure  which  is  different  from  the  one  given  at  the  left 
of  each  item. 

It  would  seem  logical  to  hypothesize  that  test  items  should  be  as  much  like 
inspections  performed  on  the  job  as  possible,  both  with  respect  to  the  nature  of 
their  content,  and  the  nature  of  the  tasks  required  of  the  examinee.  This  hiT^othesis 
might  be  tested  by  including  in  the  exper.'i  ental  form  of  the  test  a group  of  items 
vrhich,  while  requiring  the  examinee  to  select  a figure  different  from  a given  figure, 
would  not  be  based  upon  actual  inspections  performed  on  the  job.  The  two  sets  of 
items  could  then  be  compared  on  the  basis  of  item-criterion  and  inter-item 
correlations. 
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TEST  RATIONALE 


Behavior  Unit:  So3.ving  procediiral  problems 

Definition  of  Job  Element  Involved ; 

This  element  concerns  the  individual’s  abilitj?'  to  arrive  at  sound  solutions 
to  current  problems  which  arise  in  the  eoui'se  of  the  driver's  job.  It  involves 
choosing  a correct  course  of  action  when  faced  with  an  obstacle  to  continued 
progress  toward  a destination.  It  also  involves  making  sound  procedural  de- 
cisions where  no  barrier  to  continued  progress  exists.  This  requires  a know- 
ledge of  coi'rect  driving  techniques. 

This  element  DOES  NOT  INCLUDE  the  ability  to  solve  mechanical  problems  or 
to  make  emergency  repairs.  It  DOES  NOT  INCLUDE  the  ability  to  solve  procedural 
problems  in  emergency  situations. 

Job  Context  in  ’Which  This  Element  Occurs: 


When  blocked  by  soft  sand  or  marshy  ground  which  cannot  be  easily  circum- 
navigated, the  driver  must  either  devise  a means  of  crossing  the  soft  terrain  or 
be  prevented  from  getting  his  vehicle  to  bis  destination.  One  effective  solution 
to  problems  of  this  sort  involves  the  use  of  the  winch  with  which  some  vehicles 
are  equipped.  The  winch  cable  is  secured  to  an  immovable  object  on  the  other 
side  of  the  soft  ground.  Engine  power  is  then  used  to  re -wind  the  cable  and 
thereby  pull  the  truck  across  the  soft  ground.  In  a situation  such  as  the  one 
described,  the  driver  must  consider  the  applicability  of  such  alternative  behaviors 
as  attempting  to  drive  acros  the  soft  ground*  winchdng  the  truck  across,  using 
the  driving  ^dieels  in  addition  to  the  winch,  or  detoin*ing  to  another  route. 

Psychological  Aspects  of  This  Job  Element: 

The  psychological  activity  involved  in  this  element  involves  the  con- 
sideration and  evaluation  of  different  solutions  to  procedural  problems  in  the 
light  of  past  experience  and  training.  It  also  involves  devising  solutions  to 
exi,.irely  novel  procedural  problems.  The  psychological  functions  involved  here 
are  probably  part  of  what  is  generally  termed  intelligence,  applied  to  partic- 
ular situations  involved  in  driving. 

Appropriate  Test; 

A test  of  this  function  should  be  designed  to  be  given  to  persons  who  have 
had  driving  experience.  The  present  Driving  Know-How  Test  probably  measures  the 
psychological  functions  involved  in  this  job  element.  The  problem  of  devising 
a test  for  this  element  then  reauces  to  developing  a test  which  may  be  adminis- 
tered without  the  use  of  language,  if  necessary,  to  people  from  various  geo- 
graphic areas,  who  claim  driving  experience.  The  approach  which  seems  most 
promising  is  to  construct  a picture  multiple-choice  test  containing  items  of 
the  variety  found  in  the  Army  Driving  Know-How  Test.  Such  a test  could  be 
administered  through  the  use  of  pantom±me  instructions.  One  cultural  factor 
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idiich,  at  first,  would  seem  to  conp!l.icate  the  test  construction  problem  is  the 
side  of  the  road  on  which  dr^ring  is  permitted.  It  is  possible,  however,  to 
construct  alternate  forms  of  a test  of  this  type  for  areas  in  which  driving  is  on 
either  the  right  oi”  left  side  of  the  road.  Only  one  form  is  proposed  for  the 
experimental  battery. 

The  test  should  contain  items  of  the  following  type? 

The  "lead"  would  be  in  the  form  of  two  pictures,  one  at  the  left,  and  one 
at  the  right  of  each  item.  The  picture  at  the  left  would  depict  an  existing  situa- 
tion (what  the  driver  or  the  vehicle  Is  doing).  The  picture  at  the  right  would 
depict  a des5jred  future  situation  (what  the  driver  or  vehicle  is  supposed  to  do). 
Between  the  two  "lead"  pictures  should  be  three  pictures  depictFrig  three  alternative 
courses  of  action  , orJLy  one  of  which  would  be  the  correct  way  of  moving  from  the 
existing  situation  to  the  desired  one, 

Ex^ple? 


Picture  of  truck 
with  flat  tire 


Bian  fixing  flat  with 
truck  half  in  slow 
lane,  half  on 
shoulder 


same,  truck 
parked  in 
slow  lane 


same,  truck 
completely 
on  shoxilder 


truck 
traveling 
along,  flat 
fixed 


exTMMai 
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TEST  RATIONALE 


Behavior  Uniti?  Solving  procedural  problems  in  emergency  situations 
Definition  of  Job  Element  Involved : 

This  element  concerns  the  individual's  ability  tc  choose  a correct  course 
of  action  in  situatibns  involving  Imminent  danger  to  the  vehicle  and/or  himself. 
The  critical  aspect  of  this  element  is  the  emergency  situation  in  which  the 
behavior  takes  place'.  The  behaviors  included  in  this  element  could  well  be 
included  in  other  elements  if  removed  from  the  emergency  context-  in  which  they 
occur.  This  element  DOES  NOT  INCLUDE  the  ability  to  solve  procedural  problems 
in  non'-emergency  situations. 

Job  Context  in  Which  This  Element  Occurs: 


The  behavior  involved  in  this  element  is  required  at  irregular  intervals. 
This  is,  of  course,  an  artifact  of  its  nature.  It  is  necessary  for  a driver 
to  solve  procedural  problems  which  occur  in  em.ergency  situations  without 
allowing  the  emotional  stress  whdch  usually  accompanies  su-„h  situations  to  inter- 
fere with  the  speed  or  adeauacy  of  his  behavior.  An  examp3.e  of  offf^rtive  be- 
havior in  an  emergency  situation  can  be  seen  in  the  case  of  the  driver  vdio  turned 
a runaway  truck  on  to  a sandy  beach  so  that  the  soft  sand  would  assist  in 
slowing  the  vehicle's  movement. 

Psychological  Aspects  of  This  Element; 


The  psychological  activity  involved  in  this  element  is  more  dependent  upon 
personality  variables  than  upon  aptitude  for  solving  problems.  Specifically,  it 
involves  the  ability  of  the  individual  to  maintain  proficiency  in  a situation 
involving  danger  to  himself  and/or  his  vehicle. 

Appropriate  Test: 

Measurement  of  the  psychological  factors  involved  in  this  element  does 
not  seem  feasible  within  the  scope  of  the  present  research  project.  One  of  the 
major  problems  involved  in  such  measurement  is  that  of  approxiinating  an  actual 
emergency  situation.  Since  the  emergency  context  in  which  job  behavior  occurs 
is  the  critical  aspect  of  this  element,  the  extent  to  which  measurement  of  the 
factors  involved  is  feasible  will  be  limited  by  the  degree  to  which  the  test 
situation  appears  as  a real  emergency  to  the  examinee.  Further,  language  and 
culture  would  be  important  factors  in  any  measurement  of  the  personality 
variables  involved  in  this  element. 


TEST  RATIONALE 


Behavior  unit;  Solving  mechanical  problems  .! 

i 

Definition  of  Job  Element  Involved;  ' | 

This  element  concerns  the  ability  of  the  individual  to  make  emergency 
repairs  and  to  take  special  precautions  to  avoid  equipment  failures^ 

Job  Context  in  Which  This  Element  Occurs: 

I 

If , en  raite  to  his  destination,  a driver's  vehicle  breaks  dovm,  he  must  ' 

either  call  for  assistance  or  repair  his  vehicle.  The  latter  course  of  action 
is  not  required  in  cases  involving  second  or  higher  echelon  repairs.  There  are  ' 

instances,  however,  >dien  assistance  is  not  readily  available.  In  these-  cases 
the  driver  who  is  able  to  make  emergency  repairs  is  the  one  who  gets  his  load  to 
his  destination  safely  and  on  time.  One  example  of  this  behavior  is  seen  in  the 
case  of  the  driver  who  removed  a bent  rear  drive  shaft,  transferred  power  to  his 
front  wheels,  and  continued  on  to  his  destination  using  front  wheel  drive.  Another 
example  is  seen  in  the  case  of  the  driver  who  improvised  a substitute  for  brake 
fluid  when  his  fluid  supply  was  lost.  A third  example  is  provided  by  one  driver 
who  rigged  a set  of  dual  wheels  equipped  with  chains  to  the  front  end  of  his  vehicle 
in  order  to  provide  increased  traction  in  snow. 

Psychological  Aspects  of  This  Element; 


One  of  the  factors  involved  in  this  element  is  the  ability  of  the  individual 
to  devise,  ways  of  putting  damaged  equipment,  or  equipment  which  is  otherwise 
mechanically  non-operational,  in  operating  condition,  A second  factor  involved 
is  the  ability  to  understand  mechanical  relationships  and  to  diagnose  troubles 
which  involve  these  relationships.  These  factors  are  included  in  vjhat  is  commonly 
termed  "Mechanical  Ability", 

Appropriate  Test; 

A paper  and  pencil  test  is  proposed  for  the  measurement  of  the  function  in- 
volved  in  this  element.  This  test  will  consist  of  items  in  which  a pictorial  re- 
presentation of  an  unassembled,  unrepaired,  or  unfinished  object  is  presented, 
along  with  a representation  of  the  assembled,  repaired,  or  finished  object.  The 
task  of  the  examines  is  to  select,  from  .several  alternatives,  the  correct 

tool  or  tools  to  effect  the  required  changes  in  the  object  in  question.  The  item 
format  would  be  as  follows: 


picture  of 
object  or 
parts  of  ob- 
ject in  un- 
repaired, un- 
finished or 
ixnassembled 
condition 


picture  of 
object  in 
finished, re 
paired,  or 
assembled 
condition. 


pictures  of  tools  or  pairs  of  tools 


gn»iniii«!wg> 
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Directioiis  for  this  test  coiild  be  given  by  pantomijne.  It  seems  reasonable 
to  hypothesize  a relatively  high  degree  cf  relationship  between  ability  to  choose 
the  correct  tools  for  the  performance  of  a mechanical  task  of  an  automotive 
nature  and  the  ability  to  do  the  same  thing  for  the  performance  of  mechanical 
tasks  of  a non -ai't emotive  nature.  Items  involving  situations  of  the  latter  type 
would  be  of  considerable  importance  for  the  evaluation  cf  subjects  with  little 
or  no  automotive  background.  The  Mechanical  Prix'.ciples  Test,  described  else- 
where, may  also  be  applicable  to  this  job  element. 


This  test  would  also  be  applicable  to  job  behaviors  involved  in  Triaking 
minor  repairs. 


I 


B-6  - 


TEST  RATIONALE 


Behavior  Unit:  Loading  and  securing  cargo 


Definition  of  Job  Element  Involved: 


This  element  concerns  the  ability  of  the  driver  to  distribute  c.argo  evenly 
over  a vehicle  bed,  to  restrict  the  weight  of  materials  or  personnel  loaded  to 
vehicle  load  limits,  and  to  secure  cargo  by  placement  and  by  lashing  to  prevent 
shiftine. 


Job  Context  in  Which  This  Element  Occurs: 


Ordinarily,  Array  drivers  are  only  required  to  supervise  loading  done  by 
work  crews.  On  infrequent  occasions,  however,  didvers  are  required  to  load  or  re- 
load their  own  vehicles.  In  such  instances  the  driver  must  place  his  cargo  so 
that  it  will  not  be  damaged  or  lost.  This  requires  that  heavy  objects  be  placed 
at  the  bottom  of  the  load,  that  weight  be  evenly  distributed  and  not  in  excess  of 
load  limits  of  vehicle,  and  that  cargo  be  lashed  with  rope  secured  by  appropriate 
knots. 


rchological  Aspects  of  This  Element: 


The  psychological  activity  involved  in  this  element  reqtdres  application 
of  a limited  number  of  physical  principles  to  the  loading  of  a motor  vehicle.  Such 
concepts  as  center  of  gravity,  moments,  inertia,  centrifugal  and  centripetal  force, 
must  be  utilized  in  correctly  placing  cargo.  It  is  not  necessary,  however,  for  the 
subject  to  recognize  the  physical  principles  by  name. 


aropriate  Test: 


A non-language  paper  and  pencil  test  is  proposed  for  the  measurement  of  the 
factors  involved  in  this  job  element.  This  test  should  require  the  subject  to 
demonstrate  understanding  of  the  mechanical  principles  involved  in  the  loading  and 
securing  of  cargo.  Each  item  could  consist  of  a row  of  pictures,  only  one  of  \diich 
correctly  illustrates  a mechanical  principle.  All  other  pictures  would  illustrate 
incorrect  or  impossible  mechanical  relationships.  The  subject  would  be  reqxiired 
to  mark  the  picture  which  correctly  illustrates  the  mechanical  principle  involved 
in  a given  test  item. 


A test  of  this  variety  may  be  of  some  use  in  predicting  successful  perform- 
ance of  other  job  elements  which  involve  mechanical  factors. 
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TEST  RATIONALE 


Sehavioi*  Unit;  Supervising  and  checking  loading  done  by  loading  crews 
Def Lnition  of  Job  Element  Involved; 

This  element  involves  seeing  that  loading  crews  do  not  overload  a vehicle 
checking  to  see  that  cargo  is  evenlj?'  distributed  and  properly  secured,  and 
initiating  corrective  action  when  a vehicle  is  improperly  loaded.  This  element 
DOES  NOT  INCLUDE  loading  vehicles  and  securing  cargo. 


Job  Context  in  Which  This  Element  Occurs: 


Ordinarily  an  Army  vehicle  is  loaded  by  a loading  crew.  The  driver  is 
required  to  supervise  the  loading  process.  In  the  event  that  the  vehicle  is 
improperly  loaded,  the  driver  must  initiate  corrective  action  by  directing  the 
attention  of  the  loading  crew  or  their  superior  to  the  fact. 

Psychological  Aspects  of  This  Job  Elements 

The  psychological  factors  involved  in  this  element  include  the  willingnes 
of  the  driver  to  supervise  the  loading  process  and  to  insist  upon  corrective 
action  on  the  part  of  the  loading  crew.  These  are  not  skill  or  aptitude 
variables,  but  are  instead  personality  variables. 

Appropriate  Test: 

It  does  not  seem  feasible  to  measure  the  personality  factors  involved 
in  this  job  element  with  non~language  instruments.  The  ability  factors  involved 
in  this  job  element  are  to  be  measxired  by  the  Mechanical  Principles  Test  re- 
ferred to  elsewhere. 
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TEST  RATIONALE 


Behavior  Unit;  Selecting  proper  controls  and  control  positions 
Definition  of  Job  Element  Involved; 

This  element  involves  selection  of  the  correct  control  or  control  position 
to  effect  a given  change  in  the  operating  condition  of  a motor  vehicle.  This 
involves  a knowledge  of  the  location  cf  particular  controls.  It  also  involves 
knowledge  of  what  happens  when  a particular  pedal,  switch,  or  lc'.’er  is  activated, 
or  when  a particular  control  is  placed  in  a given  position. 

TLis  element  DOES  NOT  INCLUDE  the  ability  to  manipulate  or  adjust  vehicle 
controls.  It  DOES  NOT  INCLUDE  the  choice  of  a correct  course  of  avition  in  a 
problem  situation,  but  instead  occiu’s  orOLy  after  such  a choice  has  occurred. 

Job  Context  in  VJhich  This  Element  Occurs; 

The  behavior  involved  in  this  element  occurs  repeatedly  during  the  operation 
of  a motor  vehicle.  The  driver , having  determined  what  changes  are  to  be  made  in 
the  operating  condition  of  the  vehicle,  is  required  to  select  a control  or  control 
position,  or  a series  of  controls  and  control  positions,  which  will  effect  the 
desired  changes.  An  example  can  be  found  in  starting  of  the  vehicle's  engine, 
which  requires  the  operator  to  select  and  locate  such  controls  as  the  ignition 
switch,  the  throttle,  the  clutih  pedal,  and  the  starter  button.  The  course  of 
action  in  this  case  is  prescribed  in  standard  operating  procedures  for  the  vehicle. 
The  problem  involved  for  the  operator  is  the  identification  of  the  correct  controls 
and  control  position  (e.g,:  "ON"  position  of  the  ignition  switch  must  be  located 
and  the  consequences  of  such  positioning  understood). 

Psychological  Aspects  of  This  Job  Element; 

This  element  is  probably  of  greater  importance  in  driver -trainee  perform- 
ance than  in  the  performance  of  experienced  drivers.  The  psychological  activity 
involved  in  this  element  involves  the  association  of  objects  with  their  meanings. 

In  this  particular  case  the  objects  are  vehicle  controls,  and  their  meanings  are 
reflected  in  the  consequences  of  their  activation  or  positioning.  For  example, 
me  driver -trainee  must  associate  movement  of  the  vehicle  in  a right-hand  direction 
with  turning  the  steering  wheel  in  that  direction. 

Appropriate  Test; 

A Driving  Concepts  Test  is  proposed  for  the  measurement  of  psychological 
factors  involved  in  this  job  element.  This  test  would  require  the  subject  to 
demonstrate  ability  to  understand  and  generalize  such  concepts  as  "slow",  "fast", 
"stop",  "right",  and  "left".  The  test  should  be  such  that  it  may  be  given  in 
vAiole,  or  in  part,  to  persons  without  motor  vehicle  driving  experience.  This  test 
should  be  of  the  non-language  variety  and  amenable  to  admirdstration  through  the 
use  of  pantomime  directions. 
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TEST  RATIONALE 


Behavior  Unit;  Attending  to  and  understanding  instructions 

Definition  of  Job  Element  Involved: 

This  element  concerns  the  ability  of  the  subject  to  attend  to_,  and 
cox'rectly  caiTy  outjoral,  written  or  granhic  instructions. 

Job  Context  in  VJhich  This  Element  Occurs: 


The  behavior  involved  in  this  job  element  occurs  throughout  the  coui'se  of 
the  driver’s  job.  Prior, to  departure,  the  driver  is  given  instructions  by  a 
dispatcher.  These  instructions  pertain  to  the  driver's  destination,  and/or 
special  details  involved  in  the  task  vdiich  the  driver  is  to  carry  out.  The 
instructions  may  vary  considerably  in  complexity,  although  they  are  ordinarily 
simple  and  brief.  On  those  occasions  in  which  the  driver  must  ask  directions 
en  route  to  his  destination,  the  ability  to  understand  instructions  is  also 
required. 

Psychological  Aspects  of  This  Element: 

The  psychological  activity  involved  in  this  element  is  probably  pari  of 
irfiat  is  generally  termed  intelligence.  Insofar  as  attention  is  a necessary.’- 
condition  for  perception  and  understanding  of  instructions,  the  willingness  and 
ability  to  attend  becomes  part  of  the  psychological  factors  involved  in  this  job 
element.  This  willingness  would  depend  largely  upon  such  variables  as  motivation 
and  the  personality  make-up  of  the  individual. 

Appropriate  Test; 

The  intellectual  fac  „rs  involved  in  this  job  element  should  be  measured 
by  the  Driving  Concepts  Test,  vriiich  is  designed  to  measure  understanding  and 
generalization  of  concepts  involved  in  driving  a motor  vehicle.  Measurement 
of  the  personality  variables  Involved  in  this  element  does  not  seem  feasible 
within  the  scope  of  the  present  project,  inasmuch  as  language  and  culture 
would  p‘*ay  an  important  role  in  any  such  measxu'ement. 
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APPENDIX  C 


Administration  of  Tests  by  Pantoirdme 


Adminiatraticn  of  Tests  by  Pantomiine 

The  aptitude  tests  for  foreign  motor  vehicle  drivers  are  designed  so  that 
they  may  be  administered  by  pantomime.  This  provides  for  administration  of  the 
tests  to  persons  who  dc  not  speak  English  by  exai-iiners  who  do  not  speak  the  language 
of  the  persons  being  tested. 

The  general  procedure  follovred  in  giving  test  directions  by  pantomime  is  for 
the  examiner  to  show  an  assistant  examiner,  by  pantomime,  what  to  do.  Then,  as 
the  subjects  watch,  the  assistant  examiner  demonstrates  the  correct  procedure  by 
doing  practice  items.  Examinees  then  do  practice  items  under  the  supervision  of 
examining  personnel,  A proctor  is  employed  to  assist  in  distributing  test  materials, 
in  seating  examinees  and  in  correcting  examinees’  performance  on  practice  items. 

Learning  to  Admirdster  Tests  by  Pantomime 

The  efficient  use  o,.  pantomime  test  directions  requires  some  practice  on 
the  part  of  the  e.caminer-assistant  examiner -proctor  team.  Experience  has  shown 
that  persons  of  average  intelligence  may  learn  to  administer  tests  by  this  method 
within  one  to  two  days.  The  followine  steos  are  sueeested  for  training  sessions; 

1. 

2. 


3. 


Examiner,'  assistant  examiner,  and  proctor  should  study  all  test  directions 
and  test  materials  thoroughly.  Each  person  should  be  at  least  familiar 
with  the  duties  of  the  other  members  of  the  team,  A certain  amount  of 
self -recitation  will  facilitate  the  learning  process  at  this  stage. 

The  three-man  testing  team  should  hold  a ”practice”  session  during  which 
the  tests  should  be  admiuia lerecl  to  two  or  three  aescciatss  who  can  later 
comment  on  what  they  did  or  did  not  understand.  Additional  practice 
sessions  should  be  held  if  possible.  T.'-  ' ng  these  additional  sessions, 
the  team  should  rotate  roles  (i.e.,  the  examiner  acts  as  proctor,  the 
proctor  as  examiner,  etc,)* 


The  tests  should  be  administered  to  a group  of  persons  as  nearly  like 
the  applicant  population  as  possible.  For  reasons  of  test  security, 
the  purpose  of  the  tests  need  not  be  revealed.  This  session  should 
serve  as  a sort  of  "dress  rehearsal". 
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The  examiner  should  riot  iiesitstc  to  repeat  pantomtme  instructions  whenever 
there  is  doubt  that  the  examinees  understand  the  exact  nature  ox  the  task  they 
are  to  nerform. 


IiTiportance  of  Following  Instructions 

The  examiner  is  responsible  for  ensuring  that  test  administration 
directions  are  followed  exactly  as  they  are  given  in  the  manual.  Timing  of 
tests  must  be  in  strict  ai^cordancswlth  the  time  limits  given  in  test  admin- 
istration  manuals. 


Arranging  Testing  Materials  and  Facilities 

A room  large  enough  to  seat  10  persons  comfortably  at  tables,  or  other 
writing  surfaces,  is  needed  for  test  administration.  The  room  should  be  well 
lighted  and  ventilated.  The  examiner  should  arrange  testing  materials,  before 
each  testing  session,  so  that  all  materials  will  be  readily  available  idien 
needed.  Pencils  should  be  checked  after  each  test  is  administered,  to  ensure 
that  they  contain  enough  lead  for  the  remaining  tests.  This  should  be  done  even 
if  pencils  are  checked  immediately  before  testing. 


Identification  of  Subjects 

The  following  system  for  identifying  examinees  and  their  test  booklets 
seems  to  be  most  des^jrable; 

1,  Each  applicant  to  be  tested  is  assigned  an  identification  number 
an  interviewer  prioi*  to  testing.  This  number  is  entered  on  the 
examinee's  personnel  records.  The  examinee  is  then  given  a card  on 
vdiich  his  number  is  printed. 

2.  Upon  enterii^  the  testing  room,  each  examinee  is  assigned  a seat 
corresponding  to  his  identification  number. 


3*  During  the  testing  sess^icn  each > examinee  is  given  test  booklets  on  which 
his  identification  mcaber  has  been  stamped.  In  this  way  test  scores 
nay  be  entered  upon  appropriate  personnel  records  by  reference  to 
identification  numbers,  and  the  many  confusions  idiich  might  arise' from 
use  of  names  alone  can  be  avoided. 

The  abov»“  identiflcetion  system  is  especially  desirable  whenever  there  is 
any  danger  that  examiners  may  not  be  able  to  read  examinees’  handwriting  or  vBien 
examinees  are  unable  to  write, 

Uss  of  Demonstration  Charts 

Large  charts,  Ui”  x 27”,  are  used  to  demonstrate  correct  test  procedures  to 
examiriees.  Each  chart  consists  of  a greatly  enlarged  replica  of  the  demonstration 
items  in  the  subjects'  test  booklets*  Pictorial  illustrations  in  tl"'  test  booklets 
are  enlarged  fou:  times  on  the  demonstration  charts.  The  demons tr a t 'Ti  charts 
used  by  the  examiner  are  covered  with  transparent  cellulose  acetate  sheeting. 

If  a china -marking  pencil  is  used  for  demonstrating  test  items,  the  chart  may  be 
wiped  clean  with  a dry  cloth  whenever  necessary. 

Charts  may  be  fastened  to  an  easel,  or  to  a wall  if  an  easel  is  not  avail- 
able, It  is  important,  however,  that  the  chart,  and  all  the  details  of  the  material 
contained  thereon>  be  easily  visible  to  all  examinees.  The  examiner  should  check 
this  before  attempting  to  administer  the  tests. 

Provision  should  be  made,  prior  to  testing,  for  one  or  more  members  of  the 
examining  team  to  remove  charts  from  the  wall  or  easel  quickly  and  noiselessly 
after  each  test  has  been  administered. 

Scoring  Tests 

Tests  should  be  hand-scored  by  responsible  persons.  It  is  especially  im- 
portant to  ensure  that  scoring  keys,  or  answers  to  any  test  items,  do  not  become 
available  to  unauthorized  persons. 
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The  total  score  on  each  test  is  obtainable  from  the  scoring  formula  in 
dicated  in  the  following  fig-ore. 


Test 

Army  Designation 

Scoring  Formula 

Revised  Attention  to  Detail 

CRT  271 

R 

Driver  J-adgmsnt 

CRT  280 

R ^ 

Driving  Concepts 

CRT  278 

R 

Revised  Two-Hand  Coordination 

CRT  28ii 

R 

Inspection,  Form  A 

CRT  273 

R ^ 

Inspection,  Form  B 

CRT  27U 

4 

Mecht  nical  Principles 

CRT  279 

R W 

Xt»  IT 

c 

Tool  Usage 

CRT  277 

R 

Figure  C-1,  Scoring  Formulas  for  Experimental  Tests» 

^ifhore 

= Total  number  of  items  answered  correctly 
W = Total  number  of  items  answered  incorrectly 


ArTENTION  TO  DETAIL  TEST 


DIRECTIONS  FOR  C-IfING  PANTOMIME  INSTRUCTIONS 

Note:  iSxaminees  should  be  handled  in  small  groups  of  not  mors  than  10  examinees 

per  group. 

Materials  Needed; 

1,  One  large  demonstration  chart 

2,  One  demonstration  easel  for  examiner 

3,  Two  black  china-marking  pen.ciiaj  one  for  the  examiner,  and  one  for  the  assistant 
U.  Test  booklets  for  examinees,  examiner,  and  assistant 

5.  Soft  lead  pencils  for  examinees  and  the  proctor 

6,  Stopwatch  for  examiner 
Personnel: 

Examiner,  Assistant  Examiner,  and  one  Proctor 
Procedure: 

1.  Seat  examinees  a sufficient  distance  apart  to  discourage  copying  of  answers. 
Examinees  should  have  a writing  surface  available.  Examinees  should  be  seated 
so  that  they  may  see  without  difficulty  everything  the  exf^niner  does.  Examiner 
should  place  himself  and  his  demonstration  easel  in  a position  such  that  his 
demonstration  materials  and  his  actions  may  be  easily  observed  by  all  the 
examinees.  The  assistant  shovdd  be  seated  either  on  a raised  platform  or  at 

a point  where  he  and  his  actions  may  easily  seen  by  all  of  the  examinees. 

The  proctor  should  be  placed  so  that  he  will  not  distract  the  examinees  from 
the  instruction  procedure, 

2.  Proctor  gives  each  examinee  a pencil  and  the  test  booklet  with  the  examinees* 
identification  number  on  its  cover  (FACE  DOWN). 

3.  Examiner  fastens  the  large  demonstration  model  on  a wall  or  an  easel. 
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10.  Examiner  points  to  assistant  and  then  to  items  ^ through  12  on  the  demonstration 
chart.  Assistant  goes  to  the  demonstration  chart  and  holds  his  pencil  in  the 
air  awaiting  the  signal  to  begin  work.  The  proctor  should  check  to  ensure  that 
.examinees’  pencils  are  on  their  writing  surfaces.  The  examiner  points 

to  the  remaining  practice  lines,  pauses,  starts  his  stopwatch  in  a very  obvious 
fashion,  and  points  to  assistant  and  then  to  the  demonstration  chart. 

11,  Assistant  begins  work  on  item  5 in  a very  slow  manner.  The  examiner  stops  the 
assistant,  shakes  his  head  to  indicate  disapproval,  points  to  the  timing  device 
again,  and  makes  rapid  movements  across  the  demonstration  booklet  with  his  hand. 
The  assistant  nods  his  head  to  indicate  that  he  now  understands,  and  continues 
work  with  obviously  hurried  movements  to  convey  the  idea  that  speed  is  important. 
When  the  assistant  has  finished,  the  examiner  vigorously  nods  approval. 

12,  The  examiner  indicates  by  holding  his  pencil  in  the  air  that  examinees  should 
do  likevrise.  The  proctor  and  the  assistant  should  check  to  make  sure  the 
examinees  do  not  begin  work  before  the  signal  is  given.  The  examiner  then  pauses, 
starts  his  stopwatch  in  an  obvious  fashion,  and  points  to  examinees  and  then  to 
their  test  booklets  to  indicate  that  they  should  begin.  The  proctor  and  the 
assistant  should  assist  the  examinees,  urging  them  to  hurry  by  means  of  hand 
movements  where  possible  and  cautioning  them  not  to  turn  the  page  to  test 

items.  When  examinees  finish  the  practice  items,  the  proctor  and  the  examiner 
indicate  by  motions  that  examinees  are  to  lay  thsir  pencils  on  their  writing 
surfaces. 

13.  When  it  is  clear  that  all  examinees  understand  the  test  procedure,  the  examiner 
folds  over  his  test  booklet  to  reveal  the  test  items.  He  then  points  to  the 
assistant,  the  examinees,  and  their  respective  test  booklets  to  indicate  they 
are  to  fold  their  test  booklets  in  the  same  manner,  (It  is  advisable  for  the 
examiner  to  repeat  the  folding  process,)  The  proctor  should  check  to  see  that 
examinees  pencils  are  on  their  writing  surfaces  and  not  in  their  hands. 
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lii.  When  exaEiinees  finish  folding^  the  examiner  points  to  the  first  item  and  rxins 
his  hand  down  all  the  test  items  to  indicate  that  examinees  are  to  do  all  the 
test  items  begirniing  at  the  top  of  the  page. 

15,  Examiner  raps  for  attention,  picks  up  pencil  and  holds  it  in  the  air,  %■ 
pointing  he  indicates  that  examinees  are  to  do  likewise.  The  assistant  holds 
his  pencil  in  the  air.  The  examiner  then  pauses,  starts  his  stopwatch  in  a 
very  obvious  fashion,  and  at  the  same  time  points  to  the  assistant  and  examinees 
and  to  their  test  booklets  to  indicate  that  they  are  to  begin  the  test  items. 
Proctor  makes  certain  that  examinees  begin  immediately  and  follow  the  correct 
procedure. 

Assistant  should  begin  work  in  a very  obvious  fashion  and  continues  to 
work  along  with  examinees  until  it  is  clear  that  the  test  is  smoothly 
xaider  way, 

16,  At  the  end  of  2 minutes,  examiner  raps  for  attention,  and  together  with 
assistant,  indicates  that  pencils  shoxild  be  laid  down.  This  signals  the  end 
of  Part  I,  Proctor  collects  test  papers  and  prepares  for  Part  II. 

17,  Proctor  distributes  Part  II  booklets,  face  down,  and  checks  to  see  that 
all  pencils  are  in  usable  condition. 

It  is  important  at  this  point  to  make  sure  that  examinees  do  not  turn  to 
test  items  and  begin  test. 

18,  Examiner  then  tiirns  over  cover  page  of  his  test  to  reveal  test  items.  He 
points  to  assistant,  the  exai.a.neea,  and  to  their  respective  test  booklets, 
and  indicates  by  a repeating  of  the  folding  process,  that  they  are  to  do 
the  same  thing,  Proctor  checks  to  see  that  examinees  follow  directions  and 
that  their  pencils  are  on  their  writing  surfaces  and  not  in  their  hands, 

19,  When  examinees  have  finished  folding,  examiner  runs  his  finger  down  the  page 
of  test  items  to  indicate  that  examinees  are  to  answer  all  items. 
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20-  Exaffliner  raps  for  attention,  picks  up  pencil  and  holds  it  in  the  air.  By 

pointing,  he  indicates  that  the  examinees  are  to  do  likewise.  The  assistant 
ho3.ds  his  pencil  in  the  air.  The  examiner  then  pauses,  starts  his  stopwatch 
in  a very  obvious  fashion,  and  at  the  same  time  points  to  the  assistant  and 
examinees  and  to  their  test  booklets  to  indicate  that  they  are  to  begin  the  test 
items,  Proctor  makes  certain  that  examinees  begin  immediately  and  follow  the 
correct  procedure. 

21,  At  the  end  of  2 minutes,  examiner  raps  for  attention,  and  together  with 


assistant  indicates  that  pencils  should  be  held  up.  This  signals  the  end  of 
Part  II,  Proctor  collects  test  papers  and  prepares  for  the  next  test. 


ui 
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INSPECTION  TEST,  FORM  A 
DIBECTIONS  FOE  OKING  PANTOMDffi  INSTRUCTIOKS 


Notes  Examinees  should  bs  handled  in  snail  groups  of  not  more  than  10  examinees 
per  group. 

Materials  Heeded; 

1.  One  large  demonstration  chart 

2.  One  demonstration  easel  for  examiner 

3.  Two  black  china-marking  pencils,  one  for  examiner,  one  for  assistant 
U.  Test  booklets  for  examinees  and  assistant 

5.  Soft  lead  pencils  for  examinees  and  proctor 

6,  Stopwatch  for  examiner 
Personnel : 

Examiner,  Assistant  Examiner,  and  one  Proctor 
Procedure i 

1.  Seat  examinees  a sufficient  distance  apart  to  discotirage  copying  of  answers, 
..Examinees  should  have  a writing  surface  available.  Examinees  should  be  seated 

so  that  they  may  see  without  difficulty  everything  the  examiner  does.  Examiner 
should  place  himself  and  his  demonstration  easel  in  a position  such  that  his 
demonstration  materials  and  his  actions  may  be  easily  observed  by  all  the 
examinees.  The  assistant  should  be  seated  either  on  a raised  platform  or  at 
a point  where  he  and  his  actions  may  be  easily  seen  by  all  cf  the  examinees. 

The  proctor  should  be  placed  so  that  he  will  not  distract  the  examinees  from 
the  instruction  procedure, 

2.  Proctor  gives  each  examinee  a pencil  and  the  test  booklet  with  the  examinee’s 
identification  niunber  on  its  cover  (FACE  DOWN)* 

3.  Examiner  fastens  the  large  demonstration  model  on  a wall  or  easel. 
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*4,  Examiner  raps  for  attention.,  turns  over  his  test  booklet  so  that  the  title 
"Inspection"  is  at  the  top  of  the  practice  page,  and  points  to  assistant’s 
booklet  in  full  view  of  examinees.  Assistant  slowly  and  deliberately  turns 
over  his  booklet  so  that  the  title  "Inspection"  is  at  the  top  of  the  page. 

Examiner  then  points  to  examinees'  test  booklets  and  repeats  the  circular 
tiirning  motion  with  his  own  booklet  to  indicate  that  examinees  should  follow 
suit,  Proctor  checks  to  see  that  all  examinees  have  followed  directions  correctly, 

5.  Examiner  raps  for  attention.  He  holds  a test  booklet  next  to  demonstration 
chart  and  points  first  to  the  top  line  of  the  chart  and  then  to  the  top  line 
of  the  test  booklet.  This  motion  is  intended  to  indicate  that  the  demon- 
stration material  represents  the  test  material.  The  same  procedure  is  repeated 
for  the  second  line  and  as  many  of  the  remaining  lines  as  is  necessary  to 
convey  the  iaea, 

6.  Assistant  and  examinees  watch  while  examiner  points  first  to  the  "given" 
figure  in  the  first  practice  line  of  his  demonstration  chart,  and  then  to  each 
of  the  following  identical  figures.  Pointing  back  to  the  "given"  figure  after 
each  of  the  test  figures  until  he  reaches  the  figure  which  is  different  from 
the  "given"  figure.  He  points  to  the  "different"  figure,  and,  in  a very 
obvious  fashion,  looks  back  at  the  "given"  figure,  shakes  his  head  from  side 
to  side  to  indicate  that  this  figure  is  not  like  the  original.  He  then  draws 
an  "X"  through  that  figure. 
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point  to  each  of  the  alternative  figures  and  the  reference  figure  as  in  6 above. 
When  he  gets  to  the  "different"  figure  he  pauses,  and  in  a very  obvious  manner 
looks  back  at  the  "given"  figure,  shakes  his  head  from  side  to  side  to  in- 
dicate that  the  figures  are  not  identical,  and  draws  an  "X"  through  the 
different  figure. 
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8,  After  he  has  fimshed,  examiner  points  to  .assistant  and  then  to  the  practice 
items  on  the  demonstration  chart.  The  assistant  goes  to  the  chart,  holds  his 
chiria -marking  pencil  in  the  air,  and  waits  for  the  signal  to  begin,  Proctor 
should  check  to  see  tlia.t  ex.aiPd.nees*  pencils  are  on  their  writing  sy faces  while 
directions  are  bein.g  given. 

9.  The  examiner  pauses,  again  points  to  the  remaining  practice  items,  starts  his 
gf.Apwatch  in  an  obvious  manner,  and  points  to  the  assistant.  Assistant  begins 
work  immediately  but  works  very  slowly . Examiner  stops  assistant,  shakes  his 

■ head  and  indicates  disapproval,  points  to  timing  device  again,  and  makes  rapid 
movements  across  the  demonstration  chart  with  his  hand. 

Assistant  nods  head  to  indicate  that  he  understands  and  completes  the 
remaining  practice  items  with  obviously  hurried  movements  to  indicate  that 
speed  is  important.  When  assistant  has  firdshcd,  examiner  nods  approval, 

10,  Assistant  cleans  marks  from  the  demonstration  chart  with  a cloth, 

11,  Examiner  indicates  by  holding  his  pencil  in  the  air,  that  examinees  are  to  do 
likewise.  Proctor  and  assistant  should  check  to  see  that  all  examiriees  follow 
instructions.  Examiner  points  to  the  demonstration  chart  and  the  practice 
items.  He  ohen  pauses,  starts  his  stopwatch  in  an  obvious  fashion,  and  at  the 
same  time,  points  to  examinees  and  to  their  test  booklets  to  indicate  that  they 
are  to  begin. 

The  assistant  examiner  and  the  proctor  should  check  to  see  that  examinees 
begin  work  immediaLely,  and  assist  them  (by  pantomime)  when  necessary.  Proctor 
and  assistant  should  urge  examinees  to  hurry,  by  means  of  hand  movements,  and 
check  to  see  that  they  do  not  turn  the  page  to  the  test  Items. 

When  examinees  finish  practice  items,  testing  personnel  indicate  by  motions 
that  they  are  to  lay  their  pencils  on  their  writing  surfaces. 
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12,  When  it  ia  clear  that  all  examinees  understand  the  test  procedure,  the  exasiiner 


folds  over  his  test  booklet  to  reveal  test  items.  Ee  then  points  to  the 


assistant,  the  examinees,  end  indicates  by  repeating  the  folding  process 


that  they  are  to  fold  over  their  best  booklets  in  the  same  way.  Proctor 


checks  to  see  that  examinees'  pencils  remain  on  their  writing  siirfacea. 


13.  VSien  examinees  finish  folding,  examiner  raps  for  attention,  points  to  first 


item  and  runs  his  hand  doitni  all  the  test  items  to  indicate  that  examinees 


are  to  do  all  test  items  beginning  at  the  top  of  the  left  hand  page. 


lU.  Examiner  raps  for  attention,  picks  up  his  pencil  and  indicates  bj*  motions  that 


examinees  are  to  do  likewise.  The  assistant  holds  his  pencil  in  the  air.  The 


examiner  again  runs  his  hand  down  the  test  items,  pauses,  starts  his  stopwatch 


in  3 very  obvious  fashion,  and  at  the  same  time,  points  to  the  examinees  and 


their  test  bbolclets  to  indicate  that  they  are  to  dc  the  test  items.  Proctor- 


makes  certain  that  examinees  begin  immediately  and  follovj  the  correct  procedure. 


Assistant  should  begin  work  in  an  obvious  fashion  and  continue  to  work 


along  with  examinees  until  it  is  clear  that  the  test  is  smoothly  under  way. 


1^,  At  the  end  of  I6  minutes,  examiner  raps  for  attention,  and,  together  with 


assistant.  Indicates  that  pencils  sho\xld  be  held  up.  This  signals  the  end 


of  the  test.  Proctor  and  assistant  examiner  collect  test  papers. 
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INSPECTION  TEST,  FORM  B 
DIRECTIONS  FOR  GIVING  PANTOKBS  mSTRITCT'IONS 


Note:  Exaurdnees  should  be  handled  in  small  groups  of  not  more  than  10  exasflineea 

per  group. 

Materials  Needed: 

1,  One  l^ge  dejnonsti'ation  chart 

2,  One  demonstration  easel  for  examiner 

3,  Two  black  china -marking  pencils,  one  for  examiner,  one  for  assistant 
I4,  Test  booklets  for  examinees  and  assistant 

5#  Soft  lead  pencils  for  examinees  and  proctor 

6,  Stopwatch  for  exairiiner 

Personnel; 

Examiner,  Assistant  Examiner,  and  one  Proctor 
Procedure; 

1,  Seat  examinees  a sufficient  distance  apart  to  discourage  copying  of  answers. 
Examinees  should  have  a writing  surface  available.  Examinees  should  be  seated 
so  that  they  may  see  without  difficulty  everything  the  examiner  does.  Examiner 
should  place  himself  and  his  demonstration  easel  in  a position  such  that  his 
demonstration  materials  and  his  actions  may  be  easily  observed  by  all.  the 
examinees.  The  assistant  should  be  seated  either  on  a raised  platfonn  or  at 

a point  viherp.  he  and  his  actions  may  be  easily  seen  by  all  of  the  examinees. 

The  proctor  should  be  placed  so  that  he  will  not  "'i.stract  the  examinees  from 
the  instruction  procedure. 

2.  Proctor  gives  each  examinee  a pencil  aid  the  test  booklet  with  the  examinee's 
identification  nmber  on  its  cover  (FACE  DOWN). 

Examiner  fastens  the  large  demonstration  model  on  a wall  or  easel. 


3. 
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4.  Examiner  raps  for  attention,  turns  over  his  test  booklet  so  that  the  title 
"Inspection"  is  at  the  top  of  the  practice  page,  and  points  to  assistant's 
booklet,  in  full  view  of  examinees.  Assistant  slowly  and  deliberately  tvirns 
over  his  booklet  so  that  the  ti+le  "Inspection"  is  at  the  top  of  the  page. 
Examiner  then  points  to  examinees'  test  booklets  and  repeats  the  circular 
t’Jirning  motion  with  his  owti  booklet  to  indicate  that  examinees  should  follow 
suit.  Proctor  checks  to  see  that  all  examinees  have  followed  directions 
correctly, 

5.  Examiner  raps  for  attention.  He  holds  a test  booklet  next  to  demonstration 
chart  and  points  first  to  the  top  line  of  the  test  booklet  and  then  to  the 
top  line  of  the  demonstrarion  chart.  This  motion  is  intended  to  indicate 
that  the  demonstration  Piaterial  represents  the  test  material.  The  same  pro- 
cedure is  repeated  for  the  second  line  and  as  many  of  uhe  remaining  lines  as 
is  necessary  to  convey  the  idea, 

6.  Assistant  and  examinees  watch  vhils  examiner  points  first  to  the  "given" 
figure  in  the  first  practice  line  of  his  demonstration  chart,  and  then  to  each 
of  the  following  identical  figures.  Pointing  back  to  the  "given"  figure  after 
each  of  the  test  figures  to  indicate  that  these  are  identical,  he  continues 
through  the  line  of  figures  until  he  reaches  the  figure  which  is  different 
from  the  "given"  figure.  He  points  to  the  "different"  figure,  and,  in  a very 
obvious  fashion,  looks  back  at  the  "given"  figure,  shakes  his  head  from  side 
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draws  an  "X"  through  that  figure. 

7.  Examiner  then  points  to  the  "given"  figure  in  the  second  item  and  proceeds  to 
point  to  each  of  the  alternative  figures  and  the  reference  figure  as  in  6 
above.  When  he  gets  to  the  "different"  figure  he  pauses,  and  in  a very  obvious 
manner  looks  back  at  the  "given"  figure,  shakes  his  head  from  side  to  side  to 
indicate  that  the  figures  are  not  identical,  snd  draws  an  "X"  through  the 
different  figure. 
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After  he  has  finished,  examiner  points  to  assistant  and  then  to  the  practice 
items  on  the  demonstration  chart.  The  assistant  goes  to  tlie  chart,  holds  his 
chins -marking  pencil  in  the  air,  and  vaits  for  the  signal  to  begin,  Proctor 
^should  check  to  see  that  exami]i'<ees^  pencils  are  on  their  -writing  surfaces  while 
directions  are  be:^ng 


The  ex?jtiiner  pauses,  again  points  to  the  xei^-aining  practice 
stopwatch  in  an  obvious  marjaer,  and  point?  to  the  assistant 


1 loins,  starts  his  i 

i 

Assistant  begins  | 


work  immediately  but  works  very  slov/ly.  Examiner  stops  assistant,  shakes  his 
head  and  indicates  disapproval,  points  to  timirig  device  again,  and  makes  rapid 
movements  across  the  demonstration  chart  wj.th  his  hand. 

Assistant  nods  head  to  indicate  that  he  under stanu.o  ?;.d  completes  the 
remainiiig  practice  items  with  obviously  rnirried  movements  to  indicate  that 
speed  is  important.  When  assistant  has  finished,  examiner  nods  approval. 
Assistant  cleans  marks  from  the  demonstration  chart  with  a cloth. 

Examiner  indicates  by  holding  his  pencil  in  the  air,  that  examinees  are  to  do 
likewise.  Proctor  and  assistant  should  check  to  see  that  all  examinees  follow 
instructions.  Examiner  points  to  the  demonstration  chart  and  the  practice 
items.  He  then  pauses,  starts  his  stopwatch  in  an  obvious  fashion,  and  at  the 
same  time,  points  to  examinees  and  to  their  test  booklets  to  indicate  that 
they  are  to  begin. 

The  assistant  examiner  and  the  proctor  should  check  to  see  that  examinees 
begin  work  immediately,  and  assist  them  (by  paiiloiiiime)  when  n6Co55SXy#  Pa  OCoOx 
aind  assistant  should  urge  examinees  to  hurry,  by  means  of  hand  movements,  a^id 
check  to  see  that  they  do  not  turn  the  page  to  the  test  items. 

When  examinees  finish  practice  items,  testing  personnel  indicate  by  motions 
that  they  are  to  lay  their  pencils  on  their  writing  surfaces. 
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12.  When  it  is  clear  that  all  examinees  understand  the  test  procedure,  examiner 
folds  over  his  test  booklet  to  reveal  test  items.  He  then  points  to  the 
assistant,  the  examinees,  and  indicates  by  repeating  the  folding  process  that 
they  are  to  fold  over  their  test  booklets  in  the  same  way.  Proctor  checks  to 
see  that  examinees'  pencils  remain  on  their  writing  surfaces. 

13.  When  exardnees  finish  folding,  examiner  raps  for  attention,  points  to  first 
item  and  runs  his  hand  down  all  the  test  items  to  Indicate  that  examinees  are 
to  do  all  test  items  beginning  at  the  top  of  the  first  page. 

lii.  Examiner  raps  for  attention,  picks  up  his  pencil  and  indicates  by  motions  that 
examinees  are  to  do  likewise.  The  assistant  holds  his  pencil  in  the  air.  The 
examiner  again  runs  his  hand  down  the  test  items,  pauses,  starts  his  stopwatch 
in  a very  obvious  fashion,  and  at  the  same  time,  points  to  the  examinees  and 
their  test  booklets  to  indicate  that  they  are  to  do  the  test  items.  Proctor 
makes  certain  that  examinees  begin  immediately  and  follow  the  correct 
procedure. 

Assistant  should  uegin  work  in  an  obvious  fashion  and  continue  to  work 
along  with  examinees  until  it  is  clear  that  the  test  is  smoothly  \inder  way. 

15.  At  the  end  oi  10  minutes,  examiner  raps  for  attention,  and,  together  with 
assistant,  indicates  that  pencils  should  be  held  up.  This  signals  the  end 
of  the  test.  Proctor  and  assistant  examiner  collect  test  papers. 


TOOL  USAGE  TEST 

DIRECTIONS  FOR  GIVING  PANTOMIME  INSTRUCTIONS 

Notes  Examinees  should  be  handled  in  small  groups  of  not  more  than  10  examinees 
per  group. 

Materials  Seeded; 

1.  One  large  demonstration  modal  for  examiner 

2.  One  demonstration  easel  Tor  examiner 

5.  Two  black  china -marking  pencilsj  one  for  the  examiner  ar4d  one  for  the  assistant 

U.  Test  booklets  for  examinees,  examiner,  and  assistant 

5.  Soft  lead  pencils  for  examinees  and  proctor 

6.  Stopwatch  for  examiner 

Perscnneli 

Examiner,  Assistant  Examiner  and  one  Proctor 

Procedure! 

1«  Seat  examinees  a sufficient  distance  apart  to  discourage  copying  of  answers. 
Examinees  shoiild  have  a writing  surface  available.  Examinees  should  be  seated 
so  that  they  may  see  without  difficulty  evenybhing  the  examiner  does.  Examiner 
should  place  himself  and  his  demonstration  easel  in  a position  such  that  his 
demonstration  materials  and  his  actions  may  be  easily  observed  by  all  the 
examinees.  The  assistaiit  should  be  seated  either  on  a raised  platform  or  at 
« pnlnt  where  he  and  his  actions  may  be  easily  seen  by  3II  cf  the  examinees. 

The  proctor  should  be  placed  so  that  he  will  not  distract  the  examinees  from 
the  instruction  procedure, 

2.  Proctor  gives  each  examinee  a pencil  and  the  test  booklet  with  the  examinee's 
identification  number  on  its  cover  (FACE  DOWN). 

3.  Examiner  fastens  the  large  demonvstration  model  on  a wall  or  easel. 


lii  Exswiner  raps  for  attent-ion-  tiiTris  ovp*t  hj«  lest  booklet,  and  points  to 
assistant's  booklet;  in  full  view  of  examinees.  Assistant  slowl^’'  and 
deliberately  tiirns  over  his  boolclet.  Examiner  then  points  to  exaitiinees’  test 
booklets  and  repeats  motion  with  his  own  booklet  to  indicate  that  examiiiees 
should  follow  suit.  Proctor  checks  to  see  that  all  examinees  have  followed 
directions  correctly. 

5.  Examiner  raps  for  attention.  He  hclds  up  a test  booklet  next  to  demonstration 
chart  and  points  first  to  the  top  line  of  the  test  booklet  and  then  to  the  top 
line  of  the  demonstration  chart.  This  motion  is  intended  to  indicate  that  the 
demonstration  material  represents  the  test  material.  The  same  procedure  is 
repeated  for  the  second  line  and  as  many  of  the  remaining  lines  as  are  necessary 
to  convey  the  idea, 

6.  Examiner  points  to  first  demonstration  item  (machine  screw,  metal  strap, 
metal  block)  and  then  holds  up  the  actual  parts. 

7.  Examiner  puts  the  metal  strap  in  place  and  starts  the  machine  screw  in  the 
threaded  hole  with  his  fingers. 

8.  Examiner  holds  up  the  hammer,  shakes  his  head  to  indicate  that  it  is  not  the 

correct  tool.  He  repeats  this  procedure  for  the  cold  chisel  and  the  com- 

bination pliers. 

9.  Examiner  picks  up  screw  driver,  nods  his  head  to  indicate  that  it  is  the 
correct  tool,  and  drives  the  machine  screw  into  the  threaded  hole  to  fasten 
the  two  parts  together  in  the  prescribed  manner, 

10.  He  puts  down  the  screw  driver,  holds  the  assembled  parts  next  to  the  picture 

of  the  assembly  on  the  demonstration  chart,  and  marks  an  "X"  through  the 

picture  of  the  screv;  driver. 

11.  Examiner  motions  for  assistant  to  come  to  the  demonstration  chart,  points  to 
second  demonstration  item,  and  then  to  the  assistant,  in  that  order.  Assistant 
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goes  to  the  deKonstratloxi  chart  and  holds  his  china -afiarking  pencil  in  the  air,  ,j 

■V' 

f 

awaiting  the  signal  to  begin.  Exajtiinsr  pauses,  starts  his  Stopwatch.'  in  & vary 

s 

obvious  fashion,  and  again  points  to  the  practice  items  and  then  to  the  assistant. 

i-V 

Assistant  begins  work  immediately.  Assistant  points  to  the  picture  of  the  log 
at  the  left,  then  to  the  picture  of  the  log  split  into  four  pieces  at  the  right. 
After  studying  this  picture  in  an  'Otvious  manner,  he  points  to  the  hammer,  and 
shakes  his  head  to  indicate  that  it  is  not  the  correct  tool.  He  repeats  this 
procedxire  for  the  screw  driver,  Ke  then  points  to  the  axe,  nods  his  head  to 
indicate  that  this  is  the  correct  tool,  and  marks  it  with  an  "X",  The  assistant 
continues  on  to  the  fourth  choice,  points  to  the  pliers,  shakes  his  head  to 
indicate  that  it  is  not  the  correct  tool,  and  turns  to  face  the  examiner. 

Examiner  approves  assistant's  performance  by  a nod  and  motions  for  assistant 
to  laj”  down  his  pencil. 

12.  Examiner  points  to  the  picture  of  the  log,  to  the  picture  of  the  split  log,  and 

then  to  the  axe.  He  then  pantomimes  a chopping  operation  to  demonstrate  the 
use  of  the  axe,  ' “ - - 

13.  Assistant  removes  marks  from  demonstration  chart  with  a cloth. 
lU,  Examiner  holds  his  pencil  in  the  air  and  motions  for  assistant  and  examinaes  to 

follow  suit.  He  points  to  the  practice  items  on  his  demonstration  model.  He 
then  pauses,  starts  his  stopwauch  in  a very  obvious  fashion,  and  at  the  same 
time,  points  to  examinees  and  to  their  test  booklets  to  indicate  that  they 
should  begin-  Proctor  should  assist  examinees  vdien  necessary,  and  urge  them  to 
hurry  whenever  it  appears  that  they  are  working  too  slowly.  Proctor  should  also 
ensure  that  examinees  do  not  turn  the  page  to  the  test  items.  (Proctor  and 
assistant  help  examinees  check  and/or  correct  their  answers.) 

When  examinees  finish,  proctor  and  examiner  indicate  by  motions  that  they 


are  to  lay  their  pencils  on  their  writing  surfaces. 


15.  When  it  is  cle.ar  that  all  examinees  li-nderstand  the  test  proeeidnre.  the  examiner 
folds  over  the  first  page  of  his  booklet  to  reveal  the  first  two  pages  of  test 
items.  He  opens  his  booklet  to  show  that  there  are  several  more  pages  of  test 
items,  Ke  then  points  to  the  assistant,  the  examinees,  and.  i.nclicates  07  re- 
peating the  folding  process  that  they  are  to  fold  over  the  first  pages  of  their 
test  booklets  in  the  same  way.  Proctor  checks  to  see  that  examinees*  pencils 
remain  on  their  writing  surfaces. 

16.  When  examinees  finish  folding,  examiner  raps  for  attention,  points  to  first 
test  item  and  r\ms  his  finger  down  all  the  items  cn  that  page.  He  repeats 
this  pT'Ocedure  for  all  the  pages. 

17.  Examin(5r  raps  for  attention,  picks  up  his  pencil  and  indicates  by  motions  that 
examinees  are  to  hold  theirs  in  the  air.  Assistant  holds  his  pencil  in  the 


air.  The  examiner  again  runs  his  finger  down  the  test  items,  pauses,  starts 
his  stopwatch  in  a very  obvious  fashion,  and  at  the  same  time,  points  to 
examinees  and  their  test  booklets  to  indicate  that  they  are  to  do  the  test 
items.  Proctor  and  assistant  make  sure  that  examinees  begin  immediately  and 
continue  cn  after  they  reach  the  bottom  of  each  page. 

18.  At  the  end  of  8 minutes,  examiner  raps  for  attention,  and,  together  with 
assistant,  indicates  that  pencils  should  be  held  in  the  air.  This  signals 
the  end  of  the  test,  Proctor  and  assistant  collect  test  papers. 
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DSIVIIIG  CONCEPTS  TEST 


DIRECTIONS  FOR  GKING  PANTOMIME.  INSTRUCTIONS 


Note:  ExajrCnees  should  be  haridlsd  in  small  groups  of  not  more  than  10  examineas 

per  group, 

Matgrials  Needed : 

1.  One  large  demonstration  chart 

2.  One  demonstration  easel 

3-  Test  booklets  for  examiner,  assistant,  and  examinees 
h.  Soft  lead  pencils  for  examinees  and  proctor 

5.  Two  black  china-marking  pencils;  one  for  examiner,  one  for  assistant 

6.  Stopvmtch  for  examiner 
Personnel: 


Examiner,  Assistant  Examiner,  and  one  Proctor 
Procedure? 

1.  Seat  examinees  a sufficient  distance  apart  to  discourage  copying  of  answers. 
Examinees  should  have  a writing  sTirface  available.  Examinees  should  be  seated 
so  that  they  may  see  without  difficulty  everything  the  examiner  does.  Examiner 
should  place  himself  and  his  demonstration  easel  in  a position  such  that  his 
demonstration  material?  and  his  actions  may  be  easily  observed  by  all  the 
examinees.  The  assistant  should  be  seated  either  on  a raised  platform  or  at 

a point  where  he  and  his  actions  may  be  easily  seen  by  ail  of  the  examinees. 

The  proctor  should  be  placed  so  that  he  will  not  distract  the  examinees  from 
the  instruction  procedure. 

2.  Proctor  giVes  each  examinee  a pencil  and  the  test  booklet  vjith  the  examinees' 
identification  nmber  on  its  cover  (FACE  DOWN). 

3.  Examiner  fastens  the  demonstration  model  for  Part  I on  a wall  or  easel. 


U.  Examiner  raps  for  attention,  turns  over  his  test  booklet,  and  folds  back  the 
cover  to  reveal  the  demonstration  and  practice  items,  and  points  to  assistant’s 
booklet,  in  full  view  of  examinees.  Examiner  then  points  to  examinees'  test 
booklets  and  repeats  the  tui*ning  and  folding  motion  with  his  own  booklet  to 
indicate  that  examinees  should  follow  suit.  Proctor  checks  to  see  that  all 
examinee,s  have  followed  directions  correctly. 

5.  Examiner  raps  for  attention.  He  holds  up  a test  booklet  next  to  the  demonstration 
chart,  pointing  to  first  page  of  booklet  and  to  demonstration  chart.  This  is 

to  indicate  that  the  two  are  the  same.  Examiner  repeats  this  motion  several 
times. 

6.  Examiner  raps  for  attention.  He  points  to  the  picture  of  the  horse  under  the 
black  rectangle,  then  to  the  rectangle.  He  points  to  the  picture  of  the  boat 
under  the  black  rectangle,  then  to  the  rectangle  again.  The  same  is  done  for 
the  hoop  and  box  pictures.  Examiner  continues  procedui'e  for  the  pictures  under 
the  black  circle  and  under  the  black  triangle, 

7.  Examiner  raps  for  attention.  He  points  to  the  black  rectangle,  then  to  assistant. 
Assistant  walks  very  slowly  across  the  room  from  left  to  right.  Examiner 
points  to  picture  of  horse  under  black  rectangle,  then  to  assistant.  Assistant 
again  walks  slowly  across  the  room  from  left  to  right.  Pi^ocedure  is  repeated 

for  pictures  of  hoop  and  box.  Examiner  then  points  to  black  circle,  and  to 
assistant.  Assistant  takes  one  step  from  left  to  right,  comes  to  military 
halt,  clicking  heels.  This  is  repeated  fou  pach  picture  under  the  black 
triangle. 

8.  Examiner  raps  for  attention.  He  points  to  the  black  rectangle,  then  to  the 
pictures  underneath  it.  Assistant  walks  from  left  to  right.  Examiner  points 
to  black  circle  and  pictinres  underneath  it;  assistant  runs  from  left  to  right. 
Examiner  points  to  black  triangle  and  pictxjres  underneath  it;  assistant  comes 
to  a military  halt. 
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9.  Examiner  now  points  to  i^ite  symbols*  Re  points  to  vmite  rectangle,  assistant 
■walks  from  right  to  left.  Examiner  points  to  picture  of  horse  under  white;  rec- 


tangle, then  to  picture  of  horse  under  black  rectangle.  He  again  points  to  horse 
■onder  white  rectangle,  assis'tant  walks  slowly  from  right  to  left.  He  points  to 
hors'’  under  black  rectargle,  assistant  walks  slowly  from  left  to  right,  Examinei’ 
points  tc  white  circle,  assistant  runs  from  right  to  left*  Examiner  points  to 
each  picture  under  wliite  circle,  and  points  vdth  finger  to  the  left.  Ee  points 
to  each  pict\xre  under  the  black  circle,  and  moves  his  finger  from  left  to  right, 

10,  Examiner  raps  for  attention.  He  indicates  first  practice  item  on  demonstration 
model.  He  moves  his  finger  from  left  to  right,  pointing  in  the  direction  of  the 
motion.  Then  he  points  to  the  three  black  symbols  in  the  key.  He  runs  in  place, 
then  points  to  black  circle.  Slowly  he  crosses  out  the  black  circle  in  the 
sample  item, 

11,  Examiner  then  has  assistant  demonstrate  second  pracx.ice  item.  Assistant  points 
to  picture  of  galloping  horse,  moves  his  finger  from  right  to  left  to  indicate 
the  direction  of  motion,  runs,  makes  a fast  rotary  movement  with  his  hands, 
and  marks  the  white  circle.  Examiner  indicates  approval. 

12.  Examiner  and  examining  staff  check  to  see  that  examinees'  pencils  are  laying  on 
their  writing  siur faces.  Examiner  then  picks  up  his  test  booklet,  points  to  the 
four  practice  items.  (This  procedure  should  be  repeated,  if  necessary,  so  that 
all  examinees  nay  see  it.) 

13.  Examiner  then  picks  up  his  pencil  and  .motions  for  examinees  to  hold  their  pencils 
in  the  air.  When  all  examinees  have  complied,  the  exaitiiner  again  points  to  the 
practice  items,  pauses,  starts  his  stopwatch  in  a very  obvious  fashion,  and  at 
the  same  tir.ie,  points  tc  examinees  and  their  test  booklets  to  indicate  that 

they  should  begin. 

Proctor  should  assist  examinees  when  necessary.  Examining  personnel  should 
make  sure  that  examinees  do  not  tiirn  page  to  test  items. 
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When  exaniinees  have  complet.pd  the  practice  itorta,  and  it  is  clear-  that 
they  imderstand  the  test  procedure,  examiner  motions  for  examinees  to  lay 
their  pencils  cn  their  •writ5ng  sui'faces,  Proctor  checks  to  see  that  this  is 
done. 

Examiner  txirns  to  the  test  Items  of  Pai't  I in  his  booklet  and  indicates  that 
examinees  are  to  d.o  the  same. 

Examiner  picks  up  his  pencil  and  motions  for  examinees  to  hold  their  pencils 
in  the  air,  When  all  examinees  have  complied,  the  examiner  points  to  the  test 
items  of  Part  I,  pauses,  starts  his  stopwatch  in  a very  obvious  fashion,  and 
at  the  same  time,  points  to  examinees  and  to  their  test  booklets  to  indicate 
that  ttey  are  to  begin  the  test  items.  Proctor  and  assistant  make  sure  that 
examinees  begin  immediately . and  do  not  turn  back  to  the  practice  items  or 
ahead  to  Part  II. 

-After  5 minute g,  examiner  raps  for  attention  and  indicates  that  pencils  are 
to  be  laid  do\-m.  He  holds  up  his  teat  booklet  and  turns  to  Part  II.  He 
then  repeats  the  starting  procedure  given  in  (16)  above.  Proctor  should  check 
to  see  that  examinees  do  not  turn  back  to  Part  I or  ahead  to  Part  III, 

After  ^ minutes  examiner  raps  for  attention  and  indicates  that  pencils  are  to 
be  laid  down.  He  holds  up  his  test  booklet  and  turns  to  Part  III,  He  then 
repeats  the  starting  procedure  given  in  (l6)  above.  Proctor  should  check  to 
see  tuat  examinees  do  not  turn  back  to  Parte  I or  II, 


After  5 minutes,  examiner  raps  for  attention  and  indicates  that  pencils  are  to 
be  put  down.  Proctor  collects  booklets. 
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DRIVER  JUDGMENT 

DIRECTIONS  im  GIVING  PANTOMIME  INSTRUCTIONS 


'•»  . 
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Note;  Examinees  should  be  handled  in  small  groups  of  not  more  than  10  persons 
per  group. 

Materials  Needed; 

1.  One  large  demonstration  chart  for  examiner 

2.  One  demonstration  easel 

3.  Two  black  china -marking  pencils}  one  for  examiner,  one  for  assistant 

U.  Test  booklets  for  examinees,  examiner  and  assistant 

5.  Soft  lead  pencils  for  examinees,  examiner 

6.  Stopwatch  for  examiner 

7.  Cardboard  model  of  steering  wheel 

Personnel; 

Examiner,  Assistant  Examiner,  and  one  Proctor 

Procedure: 

1.  Seat  examinees  a sufficient  distance  apart  to  discourage  copying  of  answers. 
Examinees  should  have  a writing  surface  available.  Examinees  should  be  seated 
so  that  they  may  see  without  difficulty  everything  the  examiner  does.  Examiner 
should  place  himself  and  his  demonstration  easel  in  a position  such  that  his 
demonstration  materials  and  his  actions  may  be  easily  observed  by  all  the 
examinees.  The  assistant  should  be  seated  either  on  a raised  platform  or  at  a 
point  wiiere  he  and  his  actions  may  be  easily  seen  by  all  of  the  examinees.  The 
proctor  should  be  placed  so  that  he  will  not  distract  the  examinees  from  the 
instruction  procedure. 

2.  Proctor  gives  each  examinee  a pencil  and  the  test  booklet  with  the  examinee's 
identification  nimber  on  its  cover  (FACE  DOWN). 

3.  Examiner  fastens  large  demonstration  chart  on  a wall  or  on  an  easel. 
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li.  Examiner  raps  for  attention,  and  folds  back  the  cover  to  reveal  the  demonstration 
and  practice  items,  and  points  to  assistant  and  assistant’s  booklet.  Assistant 
folds  the  cover  of  his  booklet  in  the  prescribed  manner. 

Examiner  then  points  to  examinees’  test  booklets  and  repeats  the  folding 
motion  with  his  own  booklet  to  indicate  that  examinees  should  follow  suit, 

Proctor  checks  to  see  that  examinees  follow  directions  correctly  and  do 
not  turn  to  test  items. 

5,  Examiner  raps  for  attention.  He  holds  up  a test  booklet  next  to  the  demon- 
stration chart,  pointing  to  first  page  of  booklet,  and  to  demonstration 
chart.  This  is  to  indicate  that  the  two  are  the  same-  Examiner  repeats 
this  motion  several  times. 

6.  Examiner  raps  for  attention.  He  points  to  the  first  demonstration  item  a,nd 
indicates,  by  pantomime,  that  the  truck  in  the  illustration  is  to  make  a 
right  turn.  He  then  points  to  the  assistant.  Assistant  picks  up  the 
cardboard  steering  ^dieel  a'.d  demonstrates  the  first  alternative  by  turning  the 
steering  wheel  to  the  right.  The  examiner  nods  his  head  to  indicate  that,  this 
is  the  correct-  procedtire. 

7,.  Assistant  then  demonstrates  the  remaining  alternatives,  while  the  examiner 
indicates  that  each  is  incorrect, 

8.  The  examiner  marks  an  "X”  through  the  correct  answer. 

9.  Examiner  motions  for  assistant  to  pick  up  his  pencil  and  come  to  the  demon- 
Btratxon  chart.  Exaiuiner  points  to  the  second  deiuonstratxon  xteiii  and  then  to 

. the  assistant. 

Assistant  studies  the  item  in  an  obvious  manner  and  indicates,  by  pantomime, 
that  the  vehicle  is  to  turn  left.  He  then  marks  the  correct  alternative. 

The  examiner  indicates  approval  and  then  pantomimes  the  correct  movement 


of  the  steering  v/hsel  with  the  cardboard  isdieel. 
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10,  Examiner  points  to  the  third  demonstration  item  and  then  to  the  assistant.  The 
assistant  studies  the  item  in  an  obvious  manner,  first  pointing  to  the  ”given" 
picture  and  then  to  the  "required"  picture.  He  then  points  to  each  alternative 
in  turn,  indicating  approval  of  the  correct  alternative  (the  brake  pedal)  and 
disapproval  of  the  incorrect  alternatives.  He  marks  an  "X"  through  the  correct 
alternative. 

Examiner  indicates  approval  of  the  assistant's  performance, 

11,  Examiner  holds  his  pencil  in  the  air  and  motions  for  assistant  and  examinees  to 
follow  suit.  He  points  to  the  practice  items  in  his  test  booklet.  He  then 
pauses,  starts  his  stopwatch  in  a very  obvious  fashion,  and  at  the  same  time, 
points  to  examinees  and  to  their  test  booklets  to  indicate  that  they  should 
begin.  Proctor  and  assistant  should  assist  examinees  when  necessary,  and  urge 
them  to  hurry  whenever  it  appears  that  they  are  working  too  slowly.  Proctor  and 
assistant  should  also  ensure  that  examinees  do  not  turn  the  page  to  the  test 
items. 

When  examinees  finish,  proctor  and  examiner  indicate  by  motions  that  they 
are  to  lay  their  pencils  on  their  writing  surfaces, 

12,  When  all  examinees  have  finished,  examiner  proceeds  to  demonstrate  practice  items. 
Proctor  and  assistant  help  examinees  check  and/or  correct  their  answers, 

13,  When  it  is  clear  that  all  examinees  understand  the  test  procedure,  examiner  folds 
over  the  first  page  of  his  booklet  to  reveal  the  first  two  pages  of  test  items. 

He  opens  his  booklet  to  show  that  there  are  more  pages  of  test  items.  He  then 
points  to  the  assistant,  the  examinees,  and  indicates  by  repeating  the  foldirig 
process  that  they  are  to  fold  over  the  first  pages  of  their  test  booklets  in 

the  same  way, 

Proctor  checks  to  see  that  examinees'  pencils  remain  on  their  writing 
surfaces. 
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Hi*  Wien  examinees  finish  folding,  examiner  raps  for  attention,  points  to  first 
test  item  and  nms  his  finger  down  all  the  items  on  that  page.  Ha  repeats 
this  procedure  for  all  the  pages. 

15»  Exand.ner  raps  for  attention,  picks  up  his  pencil  and  indicates  hy  motions  that 
examinees  are  to  hold  their  pencils  in  the  air.  Assistant  holds  his  pencil 
in  the  air.  The  examiner  again  runs  his  finger  down  the  test  items,  pauses, 
starts  his  stopwatch  in  a very  obvioi  ' fashion,  and  at  the  same  time,  points  to 
examinees  and  their  test  booklets  to  indicate  that  they  are  to  do  the  test 
items.  Proctor  and  assistant  make  sure  that  examinees  begin  immsdiately  and 
continue  on  after  they  reach  the  bottom  of  each  page. 

16,  At  the  end  of  6 minutes,  examiner  raps  for  attention  and,  together  with 

assistant  indicates  that  pencils  should  be  laid  down.  This  signals  the  end 
of  the  test.  Proctor  and  assistant  collect  teat  papers. 
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TW3-HAND  COORDINATION 


DIRECTIONS  FOR  GIVING  PANTOMIME  TEST  INSTRUCTIONS 

Note:  Exairdnees  should  be  handled  in  small  groups  of  not  more  than  10  persons 

per  group. 

Materials  Needed; 

1.  Two  test  sheets  for  the  examiner  and  his  assistant j and.  a third  to  be  .fastened  to 
the  w%ll  of  the  examinirig  room 

2.  Two  pairs  of  styli  for  the  examiner  and  assistant 

3.  Test  sheets  and  styli  for  examinees 

U.  Examining  tables  on  which  test  sheets  may  be  fastened 
Masking  tape  for  fastening  test  sheets  to  tables 

6.  Stopwatch  for  examiner 

Personnel; 

Examiner,  Assistant  Examiner,  and  one  Proctor 

Procedure; 

1.  Arrange  seats  for  examinees  a sufficient  distance  apart  to  allow  freedom  of 
movement  of  both  arms.  Each  examinee  should  have  a writing  surface  of  stiff ic lent 
size  to  support  an  entire  test  sheet.  Examinees  should  be  seated  so  that  they 
may  see  without  difficulty  everything  that  the  exandner  does.  The  proctor 
should  be  so  placed  that  he  will  not  distract  the  examinees. 

2,  Have  proctor  fasten  a test  sheet  on  which  is  stamped  the  examinee's  identifica- 
tion number  to  each  examinee's  writing  surface  so  that  the  word  "START"  is 
dj.rectly  in  front  and  at  the  top,  and  the  bottom  edge  is  even  with  the  edge  of 
the  writing  surface.  Test  sheets  should  be  secured  to  writing  surfaces  with 
masking  tape  so  that  they  will  not  slip  while  the  examinees  are  taking  the 
test.  Do  not  distribute  styli  to  examinees  at  this  time. 
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3«  Exaaiiner  fastens  a demonstration  test  sheet  to  a wall  or  easel,  vAere  it  may 
be  easily  seen  by  all  examinees, 

k-  Examiner  raps  for  attention,  and.  points  to  the  demonstration  test  sheet.  He 
then  rvins  his  fingers  down  the  individual  pairs  of  columns.  He  repeats  the 
motion,  only  this  time  he  emphasises  the  fact  that  he  is  following  the  connec- 
ting lines, 

5,  Examiner  picks  up  a pair  o.f  styli,  and  by  pantomime,  demonstrates  the  correct 
method  of  grasping  them.  He  then  goes  to  the  demonstration  model  and  demon- 
strates the  use  of  the  styli  on  the  center  pair  of  columns.  He  slowly  and 
deliberately  strikes  the  first  circle  in  the  left-hand  column  with  the  stylus 
held  in  his  left  hand,  .and  then  the  first  circle  in  the  right-hand  cclumn.  with 
the  stylus  held  in  his  right  hand.  He  continues  on  down  the  two  columns  in 
this  manner  until  all  the  circles  have  been  struck, 

6,  Examiner  then  repeats  the  demonstration  given  in  ($)  with  considerable  speed. 
He  does  the  same  for  the  two  remaining  pairs  of  columns, 

7,  Examiner  then  begins  to  repeat  the  demonstration  for  the  two  center  columns, 
only  this  time  he  begins  to  strike  simultaneously  with  his  left  and  right 
hands.  He  quickly  stops  and  indicates  disapproval  of  this  method  by  facial 
ejqpression  and  by  shaking  his  head  from  side  to  side.  He  then  repeats  the 
correct  method  and  indicates  approval,  by  means  of  facial  expression  and  by 
nodding  his  head, 

8,  Examiner  motions  for  assistant  to  come  to  the  demonstration  model.  Assistant 
goes  to  the  chart, 

9,  The  examiner  indicates  by  pantomime  that  the  assistant  is  to  touch  each  circle 
of  the  center  pair  of  columns  in  the  prescribed  fashion,  using  the  balls  of 
his  index  fingers  instead  of  styli.  The  examiner  demonstrates  a vigorous 
tapping  of  the  demonstration  sheet  and  indicates  by  facial  expression  and  by 
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a negative  head  movement  that  this  vigorous  tapping  is  incorrect.  He  then 
demonstrates  a light  tapping  movement  and  indicates  approval.  The  assistant 
nods  and  pantcsiBes  the  eorreot  type  of  movement  to  Indicate  that  he  understands. 

10.  The  examiner  points  to  the  canter  pair  of  columns  on  the  demonstration  sheet 
and  then  to  the  assistant.  The  assistant  holds  his  fingers  poised  over  the 
starting  position,  awaiting  the  signal  to  begin.  The  examiner  pauses,  points 
first  to  the  assistant,  then  to  the  test  sheet,  and  start?  his  stopwatch  in  an 
obvious  fashion.  The  assistant  begins  work  immediately  and  touches  each  circle 
lightly  and  in  the  prescribed  manner.  When  the  assistant  finishes  the  first  pair 
of  columns  he  stops  and  faces  the  examiner.  The  examiner  indicates  approval. 

11.  The  examiner  raps  for  attention  and  motions  for  the  examinees  to  hold  their 
fingers  poised  over  the  starting  point  on  their  test  sheets.  The  assistant 
and  the  proctor  stand  hj  to  prevent  examinees  from  atriicing  their  test  sheets 
with  too  much  force.  (This  would  make  marks  on  the  sheet.) 

Note:  It  is  advisable  for  the  proctor  to  take  a position  near  those  examinees  who 

are  farthest  from  the  examiner  and  the  assistant  to  take  an  intermediate 
position.  In  this  way  the  examiner  may  supervise  the  performance  of 
examinees  \Ain  are  nearest  him. 

12.  Examiner  points  to  examinees  and  then  to  their  test  sheets  to  indicate  that  they 
are  to  begin.  As  soon  as  an  examinee  demonstrates  that  he  understands  the 

test  procedure  he  should  be  stopped. 

13.  When  it  is  evident  that  all  examinees  understand  the  way  in  which  the  circles 
are  to  be  struck,  the  examiner  again  motions  for  the  assistant  to  come  to  the 
demonstration  sheet. 

lli.  When  assistant  comes  to  the  demonstration  chart,  the  examiner  gives  him  a pair 
of  styll.  The  examiner  then,  in  full  view  of  all  the  examinees,  demonstrates 
that  the  styli  should  be  held  between  the  thumb  and  four  fingers  df -eafch’ harid 
as  shown  in  the  illustration  below. 
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15.  Assistant  grasps  styli  correctly  aad  holds  them  up  so  that  the  examiner  and 
the  examinees  may  see  the  way  in  idiich  they  are  held.  The  examiner  indicate^ 
approval. 

16.  The  examiner  points  to  the  assistant  and  then  to  the  first  pair  of  columns. 

He  rdpSci  ts  this  procedure  and  indicates  by  pantomime  that  the  assistant  is  to 
stop  at  the  end  of  the  first  pair  of  columns.  This  can  be  done  by  pointing  to 
the  other  pairs  and  expressing  disapprovai  in  the  manner  indicated  previously. 
This  should  be  repeated,  if  necessary,  to  convey  the  idea  to  the  examinees. 

The  assistant  nods  to  indicate  that  he  understands. 

17.  The  examiner  motions  for  the  assistant  to  hold  his  styli  over  the  starting 
point  of  the  first  pair  of  columns.  After  the  assistant  has  complied,  the 
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examiner  pauses,  points  to  the  assistant  and  then  to  the  demonstration  sheet, 
and  starts  his  stopwatch  in  an  obvious  manner.  The  assistant  begins  work  with 
obvious  speed, 

18,  At  the  end  of  2$  seconds,  the  examiner  raps  fox’  attention  and  simultaneous.ly 
calls  "Stop",  The  assistant  immediately  stops  and  raises  his  styli  from  the 
test  sheet, 

19,  The  examiner  repeats  procedures  l6,  17,  ai^d  18  for  the  second  and  third  pair  of 
columns. 

20.  Mien  it  appears  that  examinees  understand  the  test  procedure,  assistant  and 
proctor  distribute  styli  to  the  exairdnees,  Testing  personnel  should  chsck  to 
make  sure  that  examinees  do  not  begin  test  until  told  to  do  so. 

21.  Examiner  raps  for  attention  and  motions  for  the  examinees  to  pick  up  and 
grasp  their  styli  in  the  prescribed  marjier,  (It  may  be  necessary  to  repeat 
the  grasping  directions.) 

22,  Examiner  runs  his  finger  down  the  center  pair  of  columns.  Re  then  indicates, 
as  in  procedure  16,  that  examinees  are  not  to  do  the  second  and  third  pair 
of  columns, 

23.  Exaioiner  motions  for  examinees  to  hold  their  styli  over  the  starting  point  for 
the  first  pair  of  colximns,  Proctor  and  assistant  should  check  to  see  that 
examinees  follow  the  correct  procedure  and  do  not  begin  the  test  xmtll  the 
signal  to  begin  is  given, 

2)i,  Thft  examiner  then  pauses,  points  to  the  examinees  and  then  to  their  test  sheets, 
and  starts  his  stopwatch  in  an  obvious  manner.  The  assistant  and  proctor  check 
to  see  that  examinees  begin  immediately  and  do  not  continue  on  to  other  pairs 
of  columns. 

29.  At  the  end  of  29  seconds,  the  examiner  calls  "Stop",  raps  for  attention,  and 
motions  for  examinees  to  lay  their  styli  on  their  writing  surfaces.  Assistant 


and  proctor  check  to  see  that  instructions  are  followed. 
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26.  Hbiasiirser  repeats  procedures  21  through  a or  the  second  pair  of  colusinc. 


27»  Examiner  repeats  procedures  21  through  2^  for  the  third  pair  of  coluinns^ 


Proctor  and  assistant  pick  up  styli  and  test  sheets  and  prepare  for  the  next 


test. 


I 

I 

MECHANICAL  PRINCIPLES  TEST 
DIRECTIONS  FOR  OniRO  PANTOMIME  TEST  INSTRUCTIONS 

Note?  Exajninees  sho?jld  be  handled  in  small  gi’otips  of  not  more  than  10  persons 
per  group. 

Materials  Heeded: 

1.  One  large  demonstration  chart  for  examiner 

2.  Ona  demonstration  easel  j 

3.  Two  black  china -marking  pencils  j one  for  examiner,  one  for  assistant 

U.  Test  booklets  for  examinees,  examiner  and  assistant 

5.  Soft  lead  pencils  for  examinees,  examiner 

6.  Stopwatch  for  examiner 

?,  Demonstration  aiaterials  — these  include  an  operational  woodeii  toodei  of  two 
interlocking  gears,  and  a teeter  board  and  fulcrum  with  six  equally  heary 
wooden  blocks, 

PersoriQelt 

Examiner,  Assistant  Exasriiner,  and  one  Proctor 

Procedure? 

1.  Seat  examinees  a sufficient  distance  apart  to  discourage  copying  of  answers. 
Examinees  should  have  a writing  surface  available.  Examinees  should  be  seated 
so  that  they  may  see  without  difficulty  everything  the  examiner  does.  Examiner 
should  place  himself  and  hia  demonstrAtlon.  easel  in  a position  such  that  his 
demonstration  materials  and  his  actions  may  be  easily  observed  by  all  the 
examinees.  The  assistant  should  be  seated  either  on  a raised  platform  or  at  a 
point  where  he  and  his  actions  may  be  easily  seen  by  all  of  the  examinees.  The 
proctor  should  be  placed  so  that  he  will  not  distract  the  examinees  from  the 
instruction  procedure. 
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?.  Prcctor  gives  each  exa^iinee  a pencil  and  the  test  booklet  v;ith  the  examineec* 
identification ' number  on  its  cover  (FACE  DOWN). 

3.  Examiner  fastens  the  large  demonstration  model  on  a wall  or  saael. 

k.  Examiner  raps  for  attention,  turns  over  his  test  booklet,  and  paints  to 

assistant's  booklet,  in  full  view  of  examinees.  Assistant  slowly  and  deliber- 
ately turns  over  his  booklet.  Examiner  then  points  to  examinees'  test  book]l.ets 
and  repeats  motion  wi.th  his  own  booklet  to  indicate  that  examinees  Should 
follow  suit.  Proctor  checks  to  see  that  all  examinees  have  follo^<ied 
directions  correctly. 

5.  Examiner  raps  for  attention,  packs  up  his  test  booklet  and  folds  back  cover  to 
reveal  demonstration  and  practice  items.  He  motions  for  assistant  and 
examinees  to  follow  suit.  Proctor  cheeks  to  see  that  examinees  fellow  the 
correct  procedure, 

6,  Examiner  raps  for  attention,  .''.e  hv.-lds  his  test  booklet  next  to  the  demon- 
stration chart  and  points  first  to  the  top  line  of  the  demonstration  page 
and  then  to  the  top  line  of  the  dsmenstration  chart.  This  motion  is  intended 
tc  indicate  that  the  demonstration  material  represents  the  test  material.  The 
sair.e  proeedui'e  should  be  repeated  for  the  second  line  and  as  many  of  the 
remaining  lines  as  are  necessary  to  convey  the  idea, 

7«  Examiner  sets  up  teeter-board,  fulcrum  (without  blocks)  to  correspond  to  first 

demonstration  item.  He  then  points  to  the  first  picture  and  indicates,  by 
. » •• 

shakirig  his  head,  tnat  it  is  incox-x-eet.  He  repeats  this  proce-durft  for  the 
second  picture.  He  points  to  the  third  alternative  and  indicates  by  nodding 
that  it  lb  correct.  He  then  places  a block  on  the  teeter-board  and  points 
first  to  the  correct  alternative  and  then  to  the  teeter -board  to  ' indicate  that 
they  are  the  same.  He  marks  an  "X"  over  the  third  picture. 


i>: 
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8,  Exaroinar  then  jnotions  Tor  assistant  tc  pick  up  his  pencil,  and  points  to  the 
first  dsKonatration  item  and  then  ts  tnc  assistants  The  assistant  goes  to  th^ 
chart,  studies  the  itejn,  and  marks  it  correctly » 

i:l£aitii.nsr  points  to  second  demons tr at icn  ttes!^  to  assistant,  and  then  tc  the 
demonstration  aioiel.  Assistant  points  to  the  first  picture  of  the  two  gears, 
studies  it  in  an  obvious  manner,  and  shakes  his  head  to  indicate  that  it  is 
not  correct.  He  pantomimes  the  movement  of  the  gears  as  it  is  given  in  the 
picture  and  again  indicates  diaapproval.  He  points  to  the  second  picture,  studies 
it,  nods  his  head  to  indicate  that  it  is  the  correct  answer,  pantomimes  the 
movement  of  the  gears,  and  operates  the  Hnoden  model  to  demonstrate  the  move- 
ment. He  then  marks  an  '"•X”  on  the  second  picture.  The  examiner  indicates 
approval. 

10,  Examiner  points  to  assistant  and  then  to  the  third  demonstration  item.  The 
assistant  studies  the  item  and  then  marks  it  in  the  correct  maniier.  The 
examiner  indicates  approval  and  demonstrates  the  item  with  the  teeter-board, 

11,  Examiner  and  examining  staff  cneck  to  ensui'e  that  examinees'  pencils  are  laying 
on  their  writing  surfaces.  Examiner  then  picks  up  his  test  booklet,  points  to 
practicr  ..te^is,  running  his  finger  down  the  page  over  all  the  practice  items, 

(This  preesdure  should  be  repeated  if  necessary  so  that  all  exaniiiiees  may  see 

^ f 'i 


12.  Examiner  then  picks  up  his  pencil  and  motions  for  examinees  to  hold  their  pencils 
in  the  air.  When  all  examinees  have  complied,  the  examiner  again  points  to  the 
practice  Items,  pauses,  starts  his  stopwatch  in  a very  obvious  fashion,  and, 
at  the  ssune  time,  points  to  exauninees  and  their  test  booklets  to  indicate  that 
they  should  begin, 

Proctor  should  assist  examinees  when  necessary,  and  instruct  them  to  hurry 
whenever  it  appears  that  they  are  working  too  slowly.  Examining  staff  should 
also  ensure  that  examinees  do  not  turn  page  to  best  items.  As  examinees  finish, 
the  examining  staff  should  check  tc  see  tnat  they  put  their  pencils  on  their 
vrriting  surfaces. 


13.  Fnen  it  is  clear  that  the  examinees  undex'-atand  the  test-  procedure,  examiner 
picks  up  nis  test  booklet  and  folds  over  the  practice  page  to  the  tost  items. 
He  opens  his  booklet  to  shovr  that  there  are  several  more  pages  of  teat  items. 
He  then  points  to  the  assistant  and  to  the  examinees  and  indicates  by  re- 
pei^>ting  the  folding  process  that  they  are  to  ttirn  to  the  practice  items, 
Proctor  cheeks  to  see  that  examinees  ?cllow  the  correct  procsdm'e  and 
that  their  pencils  remain  on  their  writing  sxxrfeces, 
lij,  When  examinees  finish  folding,  examiner  raps  for  attention,  bolds  up  his  test 
booklet  and  runs  his  finger  down  all  the  items  of  the  first  two  pages.  He 
repeats  this  procedure  for  the  remaining  pages, 

15.  Examiner  raps  for  attention,  picks  up  his  pencil  and  indicates  by  motions 
that  examinees  are  to  hold  theirs  in  the  aj.r.  Assistant  holds  his  pencil  in 
the  ai-r,  The  examiner  again  runs  his  finger  down  the  test  items,  pauvses, 
starts  his  stopwatch  in  a very  obvious  fashion,  and  at  the  same  time,  points 
to  examinees  and  their  test  booklets  to  indicate  that  they  are  to  do  the  test 
Items,  Proctor  and  assistant  make  sure  tAi&t  examinees  begin  immediately  and 
continue  on  after  they  reach  the  bottom  of  each  page, 

16,  At  the  end  of  6 minutes,  examiner  raps  for  attention,  and,  together  with 
assistant,  indicates  that  pencils  should  be  placed  on  the  exariiinsss'  laltitig 
surfaces.  This  signals  the  end  of  the  test,  Proctor  and  assistant  collect 
test  papers. 


..  1 
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APPENDIX  D 


Statistical  Analysis 


STATISTICAL  ANALISIS 


In  the  determination  of  the  relationship  between  the  two  battex'ies,  the  Army 
battery  was  used  as  the  criterion,  or  reference,  variable.  Two  methods  of  comparing 
the  two  batteries  seemed  advisable.  First,  the  relationships  between  individual 
tests  of  the  Army  and  experimental  batteries  may  be  obtained  by  examination  of  a 
matrix  of  intercorrelations  among  the  tests.  Second,  the  relationship  between  the 
two  groups  of  tests  will  be  indicated  by  the  aggregate  correlation  between  the  ex- 
perimental tests  and  a composite  Ai’my  battery  score.  In  accordance  with  the 
suggestion  of  the  in-service  staff  of  the  Personnel  Research  Branch,  tests  of  the 
Army  battery  received  unit  weights  in  the  composite.  The  subject  group  was  divided 
into  two  subgroups  of  170  subjects  each.  This  division  was  accomplished  by  assigning 
every  second  man  tested  to  one  subgroup  and  the  remaining  men  to  the  other  subgroup. 
After  such  a subdivision  had  been  effected,  it  was  possible  to  obtain  two  estimates 
of  the  relationship  between  the  composite  Army  battery  score  and  the  tests  of  the 
experimental  battery,  which  were  relatively  unbiased  by  sampling  error.  This  was 
done  by  means  of  a double  cross-validation  analysis.  As  a first  step  in  this 
analysis,  a matrix  of  the  intercorrelations  of  the  tests  of  the  two  batteries  was 
constructed  from  data  obtained  from  each  of  the  two  subsamples.  Table  D-1  presents 
matrix  obtained  from  subgroup  A data,  while  Table  D-2  presents  the  matrix 
obtained  from  subgroup  B data.  Means  and  standard  deviations  of  Army  and 
experimental  tests  are  presented  in  Table  D-3. 

^ This  method  is  described  in  detail  by  Hosier  (2$).  Essentially,  it  involves 
computation  of  standard  partial  regression  weights  separately  for  each  of  two 
samples.  The  correlations  from  each  sample  are  then  used  with  the  weights  ob- 
tained on  the  other  sample  to  obtain  two  aggregate  correlations  which  do  not 
capitalize  on  the  sampling  peculiarities  of  either  sample. 
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Table  D-3 

Means  and  Standard  Deviations  of  Tests 
of  the  Array  and  Experimental  Batteries 


Army 

Group  A 

Group  B 

Test  De; 

signation 

Mean 

S.D. 

Mean 

S.D. 

Army  Self  Description  Blank 

CRT  257 

82.79 

10.51; 

83.38 

9.72 

Attention  to  Detail 

PRT  237ii 

30.52 

6.86 

29.51 

7.77 

Driver  Know-How 

PRT  2hl2 

21.31 

7.01 

21.98 

7.51 

Word  Matching 

CRT  207 

i;0.07 

8.06 

39.01 

a.uo 

Two-Hand  Coordination 

PRT  2387 

135.21 

20.30 

130.65 

23.00 

Emergency  Judgment 

CRT  87 

h.il 

16.32 

U.28 

Revised  Attention  to  Detail 

CRT  271 

29.22 

r*  ^ ^ 
1 . 

28.68 

.7.19 

Driver"-  Jndgnent 

CRT  280 

7.27 

3.7U 

7.07 

3.85 

Driving  Concepts  I 

11;.  11 

5.13 

I3.I43 

li.99 

Driving  Concepts  II 

11;.69 

U.03 

13.98 

li.53 

Driving  Concepts  III 

11;.  19 

3.92 

11;.  08 

h.hS 

Di’iving  Concepts  Total 

CRT  278 

i;2.99 

11.65 

la. la 

12. la 

Revised  Two-Hand  Coordination 

CRT  281; 

133.75 

19.80 

128.28 

19. 91; 

Inspection,  Form  A 

CRT  273 

21;.  22 

7.36 

22.83 

6.95 

Inspection,  Form  B 

CRT  2 71; 

2li.89 

S.19 

23.92 

6.50 

Mechanical  Principles 

CRT  279 

13.65 

l;.0i; 

12.85 

u*  2I; 

Tool  Usage 

CRT  277 

18.01; 

2.93 

13.65 

5.83 

Aptitude  Area  I 

APR^ 

88.99 

13.60 

86.68 

12.77 

Mechanical  Aptitude 

APR* 

914.56 

1)4.66 

92.21; 

15.58 

From  Army  Personnel  Records 
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In  order  to  effect  the  above-n;antion9d  double  cross-validation  type  of 
analysis,  it  was  necessary  to  compute  the  correlations  between  individual  tests 
of  the  experimental  batteiy  and  composite  score  on  the  Army  battery.  This  was 
done  through  use  of  a technique  presented  by  Flanagan  (1?).  The  method  is 
essentially  the  following: 

Let  c represent  a weighted  composite  using  any  weights  W^,  Wg......... 

as  multipliers  of  standard  measures,  and 

let  o represent  a criterion  or  dependent  variable,  and 

let  the  numbered  variables  1 to  n represent  independent  variables  being 
used  to  predict  o. 

Hien  it  may  be  shown  that 

+ + + ^^2^12  * ^^l'^3’^13  ■*' 

if  A,,  Ao...«»A„  are  defined  as, 
c n 

Ai  = 4-  W^r^  2 ^■^*'13  forth 

which  would  result  from  multiplying  the  rows  of  a correlation  matrix  by  the 
appropriate  wei;?hts  and  samming  for  specific  columns, 

V'  .>.1 

o 

o ~ V,  A,  4 W^.,  + . . * , c . . . . - W A , 
c 1 1 ' r .1  n 

o 

The  statistic  may  easily  he  obtained,  then,  ly  .multiplying  the  column 
suns  by  their  appropriate  viei.ghts  and  suimuirig  ov'.r  all  columns. 

If  S is  defined  as 


S = W^r  , 
1 ol 


^ ’^2^  o2 


4 W r , then 
n on^ 


r 


oc 


S 


o 
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This  is  a perfectly  general  fonmila  for  detemiring  the  correlation  between 
one  variable  and  any  weighted  ccjs^site  of  other  variables.  For  the  special  case 
where  the  weights  W,,  are  the  least  squares  regression  weights  (beta's), 
it  can  be  shown  that 


Following  this  method,  unit  weights  were  applied  to  the  tests  of  the  krmy 
battery  and  the  correlations  between  the  individual  tests  of  the  e3q>erinental  battery 
and  composite  Amy  battery  score  were  obtained.  The  correlations  between  experimental 
tests  and  composite  Army  battery  score,  obtained  in  this  manner,  are  given  in  Table 


Table 

Correlations  Between  Ebcperimeatal  Thsts 
and  Composite  Anqr  Battery  Score 


Test 

Group  A (M=170) 

Group  B (H=170) 

Revised  Attention  to  Detail 

oU6 

Driver  Judgment 

.30 

.38 

Driving  Concepts 

•UU 

.55 

Revised  Two-Hand  Coordination 

.iiO 

.37 

Inspection,  Fora  A 

Inspection,  Fora  B 

.31 

.U7 

Mechanical  Principles 

KA 

• <4vr 

Tool  Osage 

.22 

.15 
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The  data  contained  in  Table  D-U  were  treated  in  two  ways.  First,  the 
standard  partial  regression  weights  for  each  experimental  variable  were  computed 
for  each  subject  group  separately.  The  weights  obtained  from  each  sample  were  then 
combined  with  the  correlations  from  the  other  sample  to  obtain  two  aggregate 
correlations,  which  may  be  taken  as  estimates  of  the  correlation  between  the 
"best"  weighted  combination  of  experimental  tests  and  composite  score  on  the  Army 
battery.  These  correlations  were  .68  and  ,66  for  groups  A and  B respectively, 

A second  treatment  given  the  data  contained  in  Table  D~it  involved  an  extension 
of  the  method  described  above  for  determining  the  correlation  between  one  variable 
and  any  weighted  composite  of  other  variables.  Here,  composite  score  on  the  Army 
battery  is  treated  as  the  criterion,  or  dependent,  variable,  and  the  tests  of  the 
experimental  battery  as  the  variables  being  used  to  predict  it.  Each  correlation 
in  Table  D-U  may  then  be  regarded  as  the  correlation  between  a predicx-or  and  a 
criterion.  By  applying  unit  weights  to  the  tests  of  the  experimental  battery,  the 
correlation  between  composite  scores  on  the  two  batteries  was  computed  to  be  .62 
and  ,69  for  groups  A and  B respectively. 

The  Army  tests  are,  at  present,  divided  into  two  sub“batteries  for  operational 
purposes.  Battery  I,  given  at  Reception  Centers,  consists  of  the  Attention  to  Detail 
and  Driver  Know-How  tests,  and  the  Army  Self-Description  Blank,  Battery  II,  given 
at  Fort  Eustis,  consists  of  the  Word  Hatching,  Two-Hand  Coordination,  and  Emergency 
Judgment  tests.  The  correlations  between  composite  scores  on  these  Anriy  sub- 
batteries and  similar  scores  on  thres  experimental  batteries  proposed  for  use  with 
different  cultural  groups  were  computed.  These  correlations,  along  with  correlations 
between  the  composite  scores  on  the  complete  Army  and  experimental  batteries,  are 
given  in  Table  D-5.  Data  are  presented  separately  for  each  of  two  subject 
groups. 
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Table  D-5 

Correlations  Between  Composite  Scores  on  Army  and  Experimental  Batteries 


Army 

Army 

Complete  Army  \ 

Battery  I 

Battery  II 

Battery 

Group  A Group  B 

Gfcroup  A 

Group  E 

Group  A 

Group  E 1 

Battery  A 

.k$ 

.U3 

.57 

.57 

.59 

.55  j 

Battery  B 

.k5 

.60 

.57 

.66 

.59 

.6>  j 

Battery  C 

.h9 

.56 

.59 

.66 

.63 

.68  I 

Co.’»5>lete 

Experimental 

Battery 

,U8 

.58 

.58 

.67 

.62 

.69  1 

\ 

4 


I 

I 

Reliability  coefficients  for  new  tests  constructed  under  this  project  were  1 

computed  by  appropriate  methods.  For  those  tests  which  were  not  speed  teats,  the  ’ j 


"split-half"  method,  corrected  for  length  by  the  Spearman-Brown  formula,  was  em- 
ployed, For  the  two  tests  which  were  speed  tests  (the  two  Inspection  tests),  the 


correlation  between  separately  timed  halves,  corrected  by  the  Spearman-Brown 


formula,  was  used  as  an  estimate  of  test  reliability.  The  reliability  co- 


efficients so  computed  are  shown  in  Table  B-6, 


Table  D-6 

Reliabilities  of  Newly  Constructed  Tests 


Test 

Army  Designation 

Number  of  Items 

P.eliability*  N 

Driver  Judgment 

CRT  280 

20 

.57 

3U8 

Driving  Concepts 

CRT  278 

60 

.9ii 

396 

Inspection,  Form  A 

CiCT  273 

ho 

.71 

39U 

Inspection,  Form  B 

CRT  27ii 

ho 

.63 

395 

Kechanical  Principles 

CRT  279 

20 

.7ii 

396 

Tool  Dsage 

CRT  277 

30 

.20 

390 

Corrected  by  the  Spearman-Brown  formula. 
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When  Xength  o?  test  Xs  tsicen  into  constderstion,  the  neXisbiXities  of  five  * 

of  the  six  tests  Xisted  in  TabXe  D-6  are  satisfactory.  The  TooX  Usage  Test  was  ! 

not  ineXuded  in  the  proposed  experimentaX  batteries  because  cf  its  imreXi.abiXity. 

One  finaX  point  of  interest  concerns  the  order  in  which  the  revised  and  un*- 
revised  forms  of  the  Attention  to  DetaiX  and  Two  'Hand  Coordination  tests  w’ere 
administered.  As  was  indicated  earXier  in  this  report,  the  revised  and  unrevised 
forms  of  each  test  were  administered  in  a counter-baXanced  order.  In  this  way  part 

5 

of  the  subject  group  was  given  the  revised  forms  first,  while  the  remaining  subjects  | 

1 

took  the  unrevised  forms  first.  One  might  ask  how  scores  on  the  two  sets  of  tests  | 

compared  when  each  foim  of  each  test  was  administered  without  the  other  form  | 

preceding  it.  Table  D-7  presents  means  and  standard  deviations  of  scores  on  the  j 

/ 

J 

revised  and  unrevlsed  forms  of  the  above-mentioned  tests  for  two  orders  of  testing,  1 


Table  D-7 

Means  and  Standard  Deviations  of  Revised  and  Unrevised  Forms 
of  Army  Tests  for  Different  Orders  of  Test  Administration 


IJnrevised  Form  Given  First  Revised  Form  Given  First 


Test 

Kean 

wS.D. 

N 

Mean 

S.D. 

N 

Attention  to  Detail 

28,30 

6.35 

Ikl 

31.32 

7.78 

193 

Two-Hand  Coordination 

125.59 

19.10 

ihl 

138.69 

22,03 

193 

Revised  Attention  to 
Detail 

30.22 

7.09 

ihl 

27.97 

7.18 

193 

Revised  IVo-Hand 
Coordination 

13h.77 

19.75 

ihl 

128.15 

19.82 

193 
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REV'JEW  OF  THE  LITERATORE 


The  Problem  of  Defining  the  Job 

Although  numerous  driver  selection  studies  have  been  carried  out  dui’ing  the 
past  twenty-five  years,  there  seems  to  be  no  general  agreement,  even  today,  as  to 
what  constitutes  "success”  as  a motor  vehicle  operator,  A variety  of  operational 
definitions  of  success  have  been  used  in  the  development  of  ”intei*mediate"  criteria 
of  driver  performance. 

It  might  be  expected  that  the  variations  in  criterion  formulation  would  be 
accompanied  by  even  greater  differences  in  the  types  of  predictor  devices  employed. 
This  was  found  ■‘■o  be  the  case.  Scores  of  different  instriunents,  ranging  from  simple 
paper  and  pencil  tests  to  elaborate  mechanical  apparatus  tests,  have  been  used  in 
experimental,  as  well  as  industrial  and  military,  driver  selection  studies. 

Evaluation  of  these  techniques  through  comparison  of  independent  studies  is 
con^ilicated,  if  not  obviated,  by  differences  in  the  criteria  employed,  by  conflicting 
results,  and  by  a dearth  of  statistical  analyses.  Further,  none  of  the  studies  re- 
viewed reports  relationships  of  sufficient  magnitude  to  warrant  complete  accept- 
ance of  a particular  predictor  or  combination  of  predictors. 

A consideration  of  past  investigations,  is,  however,  useful  as  a tentative 
index  of  the  value  of  the  various  criteria  and  predictors  that  have  been  used, 
and  consequently  of  value  in  indicating  which  of  these  show  the  most  promise  for  j 
fiirther  research.  To  facilitate  the  limited  comparisons  that  may  be  made,  the 

studies  reported  herein  are  grouped  according  to  the  type  of  criterion  used.  The  ' 

I 

I 

following  discussion  represents  an  attempt  to  point  up  the  relative  usefulness  of  1 
the  various  techniques  that  have  been  used  to  predict  each  criterion. 


I 


Accident.  Indices 


Studies  which  used  seme  type  of  accident  index  as  a criterion  constituted 
by  far  the  majority  of  studies  reviewed.  Since  the  type  of  accident  index  used 
varied  somewhat,  studies  will  be  grouped  according  to  the  specific  type  of 
accident  index  employed. 

Accident  Frequency 

Six  of  the  studies  reviewed  employed  raw  accident  frequencies  as  criterion 
measures,  Bransford  (5)  administered  the  Harvard  Traffic  Bureau  series  to  1x81 
subjects,  and  correlated  the  results  with  official  accident  reports  on  these 
subjects  from  1931  “ 1938.  The  highest  correlations  were  obtained  between  accident 
frequency  and  the  biographical  predictors,  especially  annual  mileage  (.29),  years 
licensed  (-.2U),  and  age  (-.16).  The  visual  and  psycho-motor  test  correlations 
with  accident  frequency  ranged  from  -.09  for  a color  vision  test  to  ,03  for  a glare 
test.  The  lowest  relationship  was  obtained  between  this  criterion  and  a test  of 
depth  perception  (.01).  Lauer  (22)  obtained  accident  frequencies  for  lOlU 
commercial  drivers  from  company  records  and  personal,  interviews,  and  correlated 
these  with  scores  on  a battery  of  13  tests.  The  largest  correlation  coefficients 
were  obtained  for  education  (-.17),  a hearing  test  (-.lU),  a glar-e  test  (,lii)  and 
reaction  time  deviation  (-.12),  The  others  ranged  in  magnitude  from  ,05  to  ,08, 
with  astigmatism,  drivometer  contacts,  height,  and  change  in  body  resistance, 
reaching  the  latter  figure.  Ruch  and  Wilson  (26)  administered  a battery  of  seven 
perceptual  and  psycho-motor  tests  to  530  bus  and  streetcar  operator  applicants. 

On  the  basis  of  their  test  performance,  the  subjects  ’.fere  divided  into  thi‘ee 
groups.  In  a follow-up  study,  the  high  scoring  group  was  found  to  average  l.-i.; 
accidents  per  year  as  contrasted  to  2.6  for  the  lowest  group,  and  1.8  for  the  entire 
operating  force,  Ghiselli  and  Brown  (17)  used  education,  experience,  age,  and 
intelligence  as  predictors  of  accident  frequency  and  obtained  coefficients  of 
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-,13  for  e:q)erlence  (N»363)»  .05  for  education  (N«2i*7)#  --.Ol  for  the  other  two 
variables  (N®2l4.7).  Allgaier  (2)  analyzed  55Ul  AAA  driving  history  records,  and 
concluded  that  driving  ability  improves  up  to  about  hS  years  of  age  and  then  drops 
off.  He  suggests  that  factors  correlated  with  age,  such  as  .mature  judgment, 
should  be  included  in  selection  batteries.  No  statistical  analyses  are  given. 

Gobb  (8)  administered  some  thirty  predictors  to  3663  subjects  and  correlated  test 
scores  with  accident  frequency,  making  his  the  most  extensive  investigation  of  all. 
The  largest  coefficients  reported  are  for  annual  mileage  (.199),  General  Aptitude 
(-.195)*  education  (-.190),  years  licensed  (.127),  time  to  perform  task  (.112), 
and  strength  of  grip  (.102). 

Accident-Repeaters  vs.  Volunteer  Accident-Free  or  "Normal"  Drivers 

Several  studies  coirgsare  the  test  performance  of  groups  of  people  classified 
aa  "accident  repeaters"  with  performance  of  groups  of  volunteer  accident-free  or 
"normal"  drivers,  and  report  some  statistically  significant  results.  However,  the 
value  of  these  results  is  doubtful.  In  the  first  place,  little  information  is  given 
in  regard  to  the  composition  of  the  volunteer  groups,  making  comparisons  relatively 
meaningless.  Secondly,  the  determination  of  what  constitutes  an  accident  repeater 
is  a procedure  varying  greatly  in  different  studies.  And  Thorndike  (2?),  Minta 
and  Blum  (2k),  and  others  have  pointed  out,  it  is  to  be  expected  on  the  basis  of 
chance  alone  that  some  drivers  will  have  more  than  one  accident  over  a given  period 


of  time.  Brody  (6)  defined  acoident-nepeaterM  as  drive.ra  with  three  renorted 
accidents  over  a six -year  period,  and  compared  the  test  performance  of  26  of  these 
with  that  of  an  eqxial  number  of  accident-free  drivers.  Significant  between-groups 
differences  were  found  with  respect  to  measures  of  side  vision,  proper  passing  and 
stopping,  personality  adjustment,  and  systolic  blood  pressure.  Brody  also  suggests 
that  proper  attitudes  toward  traffic  regulations  are  more  important  than  knowledge 
of  driving  principles  or  overall  intelligence.  BeSilva  (11)  obtained  test  performance 
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and  biographic  data  on  159  voltmteer  drivers  and  $6  accident  repeaters.  No 
tests  of  significance  or  correlations  are  reported,  the  author  basing  his  con- 
clusions on  differences  in  the  raw  data,  The  repeaters  are  reported  to  have  shown 
a fairly  consistent  deficiency  in  sensory-rcotov  capacities,  and  also  appeared 
to  be  of  lower  educational,  econoaiic,  and  social  status.  In  a similar  study, 
DeSilva,  Robinson,  and  Forbes  (12)  administei*ed  several  psycho-motor  tests  to 
lii2  accident  repeater's  and  52  volunteers.  Their  results  were  consistent  with  the 
previous  studyj  the  repeaters  manifesting  deficiencies  in  motor  skills,  peripheral 
vision,  hearing,  and  a number  of  personal  history  items.  Again,  no  statistical 
analyses  are  reported,  Forbes  (16)  administered  the  Harvard  Traffic  Bureau 
battery  to  138  repeaters  and  52  volunteers  with  average  accident  records. 
Significant  differences  were  found  on  brake  reaction  time,  vigilance -brake 
reaction  time,  steering,  and  braking-steering  balance,  Cleeton  (7)  used  simulated 
streetcar  controls  and  signal  lights,  in  conjunction  with  distractor  devices  to 
measure  the  performance  of  high  and  low-accident  streetcar  operators.  No  data 
or  statistical  analyses  are  given,  but  the  author  concludes  that  such  testing 
can  select  safe  operators  and  that  an  attention-reaction  test  contributes  the 
most  to  selection, 

Accident-Occurrence  vs,  Non-Occurrence 

In  a number  of  studies  an  attempt  was  made  to  discriminate  between  drivers 
who  had  had  accidents  and  drivers  who  had  not.  The  difference  between  the 
criterion  formulation  used  here  and  that  tised  in  the  preceding  paragraph  is  that 
here  no  connotation  of  "aooident-proneness”  or  even  of  accident-repetition  is 
present, 

Weiss  and  Lauer  (32)  conducted  an  experiment  involving  3^7  subjects  and 
ten  types  of  predictors.  Ability  to  make  automotive  manipulations  was  measured 
on  a driving  apparatus,  but  a significant  difference  was  reported  only  for 


stopping  time.  Among  a group  of  "personal  ten5>o"  tests,  a rate  of  writing  test 
yielded. the  only  significant  difference.  All  other  predictors  either  resulted  in 
nonsignificant  differences,  or  were  not  subjected  to  statistical  ar*aiysis,  Sooe  of 
the  variables  involved  in  these  other  predictors  were  speed  estimation,  head  move- 
ments during  driving,  reaction  time,  vision,  recklessness,  and  social,  characteristics. 
Although  the  results  appear  rather  discoui* aging,  it  should  be  pointed  out  that  the 
various  tests  were  administered  to  relatively  small  groups,  and  were  intended  pri- 
marily as  exploratory  techniques.  Qhiselli  and  Brown  (18)  studies  6?  taxicab 
drivers  hired  during  the  same  three  month  period.  A battery  of  tests  was  administer- 
ed at  the  t?jme  of  application,  and  indl  : deals  exhibiting  marked  deficiencies  were 
rejected.  Nineteen  drivers  incurred  at  least  one  accident  during  their  first  five 
weeks  of  employment,  and  were  accident-free  during  the  same  time  interval.  Test 
scores  of  these  groups  were  compared,  A dotting  test  yielded  a biserial  validity 
coefficient  of  .35*  a tapping  test  ,h7f  and  some  sections  of  an  interest  inventory 
,20  or  higher.  Personal  history  Items,  a mechanical  principles  test,  reaction 
speed,  distance  judgment,  and  distance  discrimination  were  fovind  to  be  relatively 
unrelated  to  the  criterion. 

Accident  Responsibility  Rating 

Waits  (29)  attei!5)ted  to  determine  the  effectiveness  of  the  American  Transit 
Motor  Ability  Test  (an  apparatus  test)  by  comparing  the  scores  of  290  streetcar 
and  bus  operators  with  their  "accident  responsibility"  records.  This  latter  measure 
involved  rating  individuals  on  a five  point  scale  of  responsibility  for  each  acci- 
dent incurred.  Test  scoring  methods  were  revised  to  maximiae  test  validity. 

Tests  so  scored  were  not  cross-validated.  Splitting  the  subjects  into  two  groups 
at  the  mean  of  the  responsibility  rates,  and  correlating  with  test  scores  yielded 
a biserial  coefficient  of  -.54.  This  statistic  should  be  interpreted  with  caution 
in  view  of  the  derivation  of  scc..’jig  procedures  on  the  validation  sample. 


Accident  Bate  ts.  Accident  Expectancy  - 

Kraft  and  Forbes  (21)  selected  U82  streetcar  operators' as  representative 
of  the  operating  personnel  of  a mldwestern  transit  company  With  respect  to  age 
and  accident  freqiiency.  For  each  operator  the  ratio  of  incurred  accidents  to 
expected  accidents  was  calculatedi  The  expected  number  of  accidents  ms  defined 
in  terms  of  vehicle  mileage,  number  of  hazards  on  each  route,  seasonal  variation 
in  hazards,  and  hourly  variation  in  hazards*  The  ratios  of  incurred  to  exj^aoted 
accidents  were,  compared  with  the  personal  and  medical  histories  of  the  operators* 
Despite  the  corrections  in  the  criterion,  the  magnitude  of  the  relationships 
obtained  was  small*  > ' 

Work  Sample  Criteria 

Another  group  of  studies,  much  smaller  than  the  group  employing  accident 
index  as  a criterion,  involve  criteria  based  on  observations  of  the  subjects' 
driving  behavior.  In  the  studies  considered  below,  these  behaviors  are  recorded 
on  pre -constructed  check-lists  during  the  course  of  a standardized  road  test, 

Johnson  and  Evans  (20)  defined  driving  ability  in  terms  of  performance  on 
a four-mile  road  test.  Subjects  were  rated  on  a check-list,  and  classified  as 
"good"  or  "poor"  according  to  their  standing  in  the  upper  or  lower  half  of  the 
sample.  Nine  tests  of  reaction  time  and  vision  were  administered,  and  reliability 
and  validity  coefficients  obtained.  Split-half  reliability  coefficients  ranged 
from  .736  for  foot-braking  time  to  ,901  for  simple  reaction  time.  Two  groups  of 
subjects  were  employed.  For  the  first  sample,  consisting  of  D4O  War  Department 
drivers,  speed-of-foot  movement  was  the  only  valid  predictor,  and  it  was  also 
significar.tly  correlated  with  the  other  tests.  In  a second  trial  on  38  Iowa 
State  College  students,  speed-of-foot  movement,  choice  reaction  time,  and  foot 
reaction  time  each  correlated  significantly  with  the  criterion.  Again,  the  teat 
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intereorrelation?  'w?re  high.  Tests  of  light  and  dark  adaptation  rates  yielded  no 
significant  relationships  to  road  test  performance  in  either  subject  group,  A 
report  of  research  conducted  by  the  Adjutant  General* s Office  (l)  summarises  the 
findii^e  of  approximately  UO  studies  carried  out  at  several  Army  installations, 

A road  test  described  in  this  repoi’t  consisted  of  standardized  tasks  on  >diich  errors 
could  be  observed  and  recorded  objectively.  The  split -half  reliability  of  the  road 
test  was  coa?)uted  as  ,82  in  a sample  of  155  cases.  A correlation  of  ,53  was  ob- 
tained between  a road  test  used  as  a predictor  and  a criterion  road  test.  The  two 
road  tests  were  separated  by  an  interval  of  three  months.  On  a sample  of  282 
drivers,  a Driver  Experience  Inventory  correlated  ,26  with  the  road  test  criterion, 
Bartelme,  Fletcher,  Brown,  and  Ohiselli  O)  administered  a road  test  that  involved 
tests  of  a)  driving  forward  and  backward  100  feet  on  a straight  linej  b)  driving 
forward  and  backward  in  a narrow  lanej  c)  aligning  a car  with  marks  on  the  roadway; 
and  d)  brake  reaction  time  and  stopping  distance.  Eight  paper  and  pencil  and 
performance  tests  were  correlated  with  total  road  test  score  on  subject  samples 
ranging  in  size  from  128  to  217  persons.  The  largest  coefficients  were  obtained 
for  distance  discrimination  (,2l)  and  steering  (.20),  the  others  varied- between 
,02  and  .08,  When  the  samples  were  broken  down  into  sub-groups  according  to  type 
of  vehicle  driven  (light,  medium,  heavy),  most  of  the  coefficients  increased  in 
magnitude.  Thus,  for  operators  of  light  vehicles  (N  between  37  and  72),  distance 
discrimination  correlated  with  the  criterion,  the  paper-pencil  test  battery  »2h, 
and  steering  ,23, 

Rating  Scale  Criteria 

Lauer  (23)  used  ratings  of  drivers,  obtained  through  use  of  a criterion 
instrument  developed  by  the  Adjutant  General's  Office  (28),  to  validate  a number y, 
of  driver  selection  tests.  The  rating  form  consisted  of  a "halo"  scale  on 
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AppssrsT,;C5  ?>nd  Military  Bearing,  intended  as  a suppressor  to  draw  off  personal 
feelings,  rating  scales  on  Near  Accidents,  Reaction  to  Sudden  Changes,  Effect  of 
Temper  on  ISriving,  and  Knowledge  of  Own  Limitations , and  a check  list  of  1$  un- 
desirable driving  habits*  The  rating  instrument  is  so  scored  that  a low  totel  score 
is  indicative  of  good  performance.  The  predictor  battery  was  developed  and  modified 
on  the  basis  of  three  series  of  try-outs.  In  the  last  try-out  the  battery  was 
validated  on  a sample  of  331  Army  drivers.  The  results  are  given  in  Table  E-1 
below  t 


. ■ ' ■ Table  B-1 

Validities  of  12  Predictors  of  Ratings  of  Driver  Performance 

Variable 

Validity 

Coefficients 

1. 

Word  Matching  ’ 

-.13 

2. 

Lateral  Perception 

-.15 

3. 

Emergency  Judgment 

-.19 

Driver  Know-How 

1 

• 

ro 

CO 

Difference  Detection 

• "-.IS 

6. 

Two-Hand  Coordination 

-.20 

7. 

Visual  Acuity 

-.lit 

8. 

Attention  to  Detail 

-.29 

9. 

Driver's  Self  Description  Blank 

-.16 

10. 

Composite  PRT  $6$ 

-.12 

11. 

Mechanical  Aptitude  (from  Army  Classification  Battery) 

-.23 

12. 

Automotive  Information  (from  Ariry  Classification  Battery) 

. Oil 

m 

Goldstein,  Van  Steenberg,  and  Birnbaum  (1?)  used  the  same  criterion  as  the 
one  described  for  Lauer’s  study  above  to  evaluate  seven  predictors  of  driver  per-  v 

formance.  Hiese  were:  a Reaction  to  Signals  Test,  a Hidden  Figures  Test,  an 

Attention  to  Detail  Test,  a Speed  of  Markir*g  Test,  a Path  Tracing  Test,  a Txro-Hand 
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Coordination  Test,  and  a Driving  Know-How  Test.  Of  these,  performances  on  Path 
Tracing,  Two-Hand  Coordination,  and  Drivir.g  Know-How  Tests  were  reported  to  have  been 
"moderately"  related  to  criterion  scores  (r=.21,  ,21,  ,32  respectively).  The 
validation  study  was  carried  out  on  a sample  of  200  drivers,  each  having  been 
rated  on  the  criterion  instrument  by  at  least  four  raters. 


Summazy  and  Conclusions 


■ > 


As  was  pointed  out  in  the  Introductory  remarks  to  this  section,  the  results 
so  far  obtained  in  driver  selection  studies  do  not  warrant  acceptance  or  rejection  of 
any  partic\ilar  criterion  measure  or  prediction  device.  There  is  reason  to  believe 
that  the  ultimate  criterion  of  driver  effectiveness  is  extremely  complex.  Such 
diverse  factors  as  accident  rates,  driving  skill,  personality  traits,  and  attitudes 
are  undoubtedly  parts  of  this  ultimate  criterion.  However,  more  information  as  to 
the  proportion  of  the  liiltimate  criterion  variance  attributable  to  each  of  these 
components  of  driver  performance  is  needed  before  improved  criterion  measures  can 
be  developed,  and  the  relative  validities  of  specific  predictors  can  be  more 
precisely  determined. 

Estimating  the  ultimate  usefulness  of  the  predictors  reviewed  would  require 
knowledge  of  the  reliabilities  of  these  instruments  and  of  the  various  criteria 
employed.  Unfortunately,  reliability  data  for  the  tests  and  criterion  measures  in- 
vestigated are  not  reported  in  the  majority  of  the  Suudies  reviewed. 

One  conclusion  of  practical  importance  may,  however,  be  formulated  on  the 
basis  of  present  information.  Results  obtained  with  paper  and  pencil  tests  and 
personal  history  items  have  compared  favorably  with  those  obtained  from  apparatus 
tests.  In  view  of  the  greater  cost  of  constructing  mechanical  apparatus  tests, 
then,  it  seems  reasonable  to  focus  research  on  the  paper-pencil  type  instrument. 


Also,  some  specific  areas  for  research  are  indicated.  In  the  discussion 
of  the  "accident “repeater"  vs.  "normal  accident"  group  type  of  criterion,  it  was 
noted  that  individu%2  differences  in  accident  frequency  are  to  be  expected  in  any 
population  on  the  b^ais  of  chance  alone.  It  TOuld  be  desirable  to  carry  out 
investigations  vdth  groups  selected  by  means  of  procedures  which  take  such  chance 
factors  into  consideration. 

The  need  for  more  rigorously  defined  criteria  of  driving  performance  seems 
to  be  great.  It  wo\3id,  seem  most  profitable  to  orient  criterion  development  efforts 
toward  the  determination  of  specific  driving  behaviors  which  may  be  used  to  define 
" successful"  ’driving  performance. 


- E-10  - 


